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THE ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS FOR THE YEAR 1893. 

The Annual Report for the year 1898 of the United 
States Commissioner of Patents has been published. 
It appears in the official Gazette of March 27, and in 
every way is a noteworthy document, 

The ground is taken that the race retains the power 
of great conceptions and that the World’s Columbian 
Exposition will make itself felt in stimulating inven- 
tion. Of recent criticisms passed upon the patent 
system, those complaining of the inconsiderate grant 
of invalid patents are treated as most germane tothe 
question of administration of the office. The Commis- 
sioner upholds throughout the report the expediency of 
the office granting only valid patents. A classification 
division for systematizing the records of the history of 
invention. making as far as possible the scientific and 
patent literature of the world accessible, is proposed. 
|A salaried force of fifty-two employes is needed for 
this, some, however, giving but a part of their time to 
the classification work. The idea is to make the office 
search for novelty more thorough, and to give the 
office a higher standing upon the question of inven- 
tion. 

A study of eighty-one court patent cases,in which 
the patents were declared invalid, was made, and 
| disclosed the fact that in twenty-six the references 
| which defeated the patents were not shown to have 
|been cited by the office, in twenty-nine a part were 
lso cited, leaving twenty-six which were decided 
on office references. Again, in 988 court cases (1886 
—1892), 436 patents were sustained, and 532 were de- 
clared invalid in whole or in part. Of the latter, 
428 were declared so by reason of some fault of the 
| office, and 124.0n new evidence. The results of a law 
|firm’s examination of fifty claims in ten patents held 
| that thirty-five were invalid. The Commissioner cites 
the above and he feels that they and their like indicate 
the necessity for a more thorough search by the office. 
By classification and indexing the library and records 
in general the Commissioner hopes to effect an im- 
provement in the search operations. 

Recently three primary examiners resigned. The 
cases they had passed to issue were re-examined, and 
in one hundred and fifty cases the applications were 
Pepeasecrs > from issue, upon the ground that patents 
if granted for them would be void. This fact also is 
cited in the report to emphasize the importance of the 
classification of records and publications. 

Various other points are spoken of. The office here- 
after will make photographs of the drawings of patents 
in those cases where changes in the drawings are re- 














‘quired or permitted, and will make the photographs 


part of the files of such cases. This is an excellent 
rule, as giving a full record of the original application. 
Precedence is to be given from the outset to actions 
upon the merits of applications; requirements in mat- 
ters of form are to come after the other has been acted 
on, and after patentable matter has been found. Di- 
vision of applications is only to be insisted on when an 
attempt is made to put several distinct inventions in 
one patent. 

The Gazette now publishes the claims and principal 
drawings of patents which expire just before the date 
of the Gazette. This innovation, the Commissioner be- 
lieves, will be a benefit to the public, partly as giving 
present subscribers, in a sense, the benefits of the Ga- 
| pette of seventeen years ago. 

The Patent Office exhibit at the World's Fair is 

It has, as far as possible, been kept intact, 
and is now on exhibition in the Patent Office. 

| Legislation is recommended in several directions. 

u8'The price of copies of patents, the Commissioner 

| believes, could in many cases be advantageously 

lowered. The limitation of the term of American 





1629 | patents to the period fixed by the expiration of foreign 


|patents for the same invention, the Commissioner 


1520 | would have changed, so that an American patent for 
1290 full term could be granted if applied for within six 


‘months of the date of application in any foreign 
country. Legislation in the direction of establishing 
a patent bar is also recommended. 

The business of the office for the year 1898 shows 
total net receipts of $1,242,871.64, against an expendi- 


- sa | ture of $845,408.36 ander the appropriation, with ap- 


proximately $295,685.09 additional, giving a balance in 
the office’s favor of $101,883.19. There were 38,473 ap- 





. 4231 | plications for patents, including 1,000 applications for 


| designs and 120 for reissue. Twenty-three thousand 


user six hundred and seventy patents were issued and 99 re- 
. be issued. 


The patents issued and reissues granted dur- 
ing the year were less than those in 1885, 1889, 1890 re- 
Up to January 1, 1894, 521,700 patents 
have been granted by the United States, against 
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26,292 patents and reissues granted remains the banner 


m3 vear of the office. 
um An exhaustive report upon the scientific library of 


the Patent Office is included as an appendix to the 
Commissioner's report. This gives the history and 
| present condition of the library, its seope and the con- 
| dition of its indexing. An earnest plea is made for 


uae more money, and the need of further expenditure for 
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its maintenance seems very clearly shown. During the 
year over thirty-one thousand journals and articles 
have been indexed. An appropriation of but $2,500 
was allowed for purchase of books and periodicals and 
for transportation. The present effort is to make an ade- 
quate card catalogue with cross references. Within a 
few months it is hoped that the catalogue of about 
100,000 cards will be thrown open to the public. 

We cannot let the occasion pass without expressing 
our appreciation of the ability shown in the report. 
In some ways it is an innovation, the present Com- 
missioner holding very definite views of his own upon 
the subject of the administration of the office, and 
expressing them very clearly. Much of his work is 
worthy of high commendation, although we cannot 
agree with him in all his views. The report, curiously 
enough, illustrates the great difficulty and virtnal 
impossibility of the Patent Office making an adequate 
examination into the novelty of an invention—an ex- 
amination which the Commissioner wishes to have a 
sine qua non, in the fullest degree of adequacy, for 
the issuance of a patent. 


-—_—~ = 





_ 
> 


PREVENTION BETTER THAN CURE. 


**An ounce of prevention is worth a pound of cure” 
is an old proverb, but one which men have been slow 
to apply. 

The State enlarges its prisons and reformatories and 
asylums for the insane, instead of enforcing truant 
laws, preventing the opening of dens of iniquity, and 
forbidding the housing of human beings where dis- 
ease festers and spreads with the very breeze which 
keeps the tenants from stifling. 

But there are many signs that changes for the better 
have begun. The laws which science has discovered 
are making their appeal to the reason of more people 
than in any previous time and preventive measures are 
used where a few years ago they were unknown. It 
is no longer necessary that typhoid or scarlet fever, 
or even the lesser children’s diseases, go through a 
well-conditioned family. The patient is now quaran- 
tined in the most remote room of the house ; in7eed, 
the best constructed houses have a room intended for 
temporary hospital use, with appliances which make 
its almost complete isolation possible. The mother is 
no longer considered unfeeling if she does not nurse 
her sick child, or the daughter unfilial if she commits 
the care of an invalid parent to a trained attendant. 
People with common sense now perceive that to sac- 
rifice nervous energy is not the best way to show affec- 
tion, and that the member of the family who is ill can 
be helped back to health much faster by some one 
who knows symptoms and how to act upon a change 
for the worse before the doctor arrives than by one 
whose only fitness for the post of nurse is relationship 
to the patient. 

Probably not a philanthropic organization of to- 
day is doing better work than the Red Cross Society, 
and its work is largely preventive. 

It gives courses of lectures on ‘“ First Aid to the 
Injured” to policemen, firemen and othery. It pays 
the salary of nurses who are sent among the poorest 
people in our cities. While they care for the sick in 
these miserable tenement houses, they act as teachers 
to the well, incidentally giving lessons in cooking and 
the laws of health, including cleanliness, which will do 
more to prevent a recurrence of disease than any other 
means yet devised. 

Now that medical science has made so great ad- 
vance in the study and treatment of the eye, we may 
reasonably hope that the day is not far off when it 
will be considered just as necessary to have the little 
child’s eyes examined to see whether they have con- 
genital defects as itis to have him vaccinated. As 
a matter of fact, the chances of his ever taking small- 
pox are small in comparison with the chances that 
he has been born with astigmatism, shortsightedness 
or some other defect of vision, which treatment may 
remedy in childhood while the muscles and ligaments 
of the eyes are in their most elastic condition, but 
which, neglected, may cause most serious disorders. 
Experiments go far to prove that epilepsy and insanity 
are traceable to imperfect eyes. 

The study of sanitary science as carried on at the 
Massachusetts School of Technology is one of the 
noteworthy advance movements of the day. 

The ventilation of rooms, the purity of the water 
supplies of the State, the best methods of the filtration 
of water, the condition of milk, the determination of 
the best kinds and qualities of food for the maintenance 
of health, are all made subjects of investigation ; the 
principles discovered are applied in the institution and 
elsewhere as people learn what service students who 
have had this training can give in these most vital 
matters. 

The study made of foods by Mrs Richards, of the 
Institute, by Professor Atkinson and others, and the 
consequent opening of “New England Kitchens,” 
where nutritious food at a low price may be had by 
the poor, cannot fail to help in lessening the tide of 
intemperance and its numberless attendant miseries. 

The work of the Woman's Christian Temperance 
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Union in inducing the State legislatures to introduce a great question of practical sanitation as well as com 


into the public schools instruction on the effect of al- 
-oholie and other stimulants upon the system is pro- 
bably the most telling work that organization has 
done—telling because preventive. 

A noteworthy movement in England is about to re- 
cult in the founding of an Institute of Preventive 
Medicine. 

Such men as Sir Joseph Lister (the president), Sir 
Henry Roscoe, Professors Michael Foster and Victor 
Horsley, are members of the council who have the 
work in charge. The money is in their hands to begin 
to build and to earry on investigation in laboratories. 
Lectures and systematic instruction are to be given in 
bacteriology, and arrangements may be made for ad- 
mission to the institute by those who wish to make 
original research there. 

The day may come when we shall prefer to pay a 
doctor for keeping us well to curing us when we are ill. 
— +e 

The Utilization of Garbage. 

Mr. Louis C. d’Homergue, in acommunication to the 
Sanitarian, referring to a paper in the same publica- 
tion by Dr. Bruno Terne, read before the Franklin In- 
stitute last June on the utilization of garbage, relates 
his experience and views on the subject as follows: 

Having been largely engaged for fourteen years in 
fertilizing products, and introduced the drying of men 





haden fish pumice, which has, in this country, super-| electric machine connected to one pole of the machine | the liquor heated to 176° Fuh. 
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mercial interest, and 1 hope to see it practically 
tested. 
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(From tue Lonpon Patt Mau Gazerre.] 
Steering by Telephone, 

For some time Mr. Charles A. Stevenson has been 
making experiments for locating the position of ves- 
sels at harbor entrances, which would be of service 
when, during certain states of the weather, other ob- 
servations cannot be easily made. He proposes that 
|a cable might be laid down in the sea, and, by chang- 
ing the electric state of the cable, vessels passing near 
‘or over it might be able, by means of a detector on 
board, to discover that they were in its vicinity. Some 
experiments showed the method to be feasible, since 
the sea offers no insurmountable difficulty, and he has 
constructed two instruments which will act through 
180 feet of water. 

The first instrument is a coil of uninsulated copper 
wire rope dipping into the water at the bow of the 
| boat, and a similar water connection at the stern. If 
these are joined by a wire with a telephone on the cir- 
cuit, it will be found that, even without an induction 
coil or other arrangement to magnify the effect, a very 
sensitive instrument is produced, and that, when the 
| wires from bow to stern of the boat are at right angles | 
or nearly so to a cable laid in the water at some dis- | 
tance from it, the sounds produced by a magneto- 














which large quantities of beet sugar are used; for same 
price the manufacturer gets volume, but not quality. 

During 1892 about 30,000 tons beet sugar were em- 
ployed in strengthening wines and cider by fermenta- 
tion. Itis interesting to note that the quantity of 
sugar used for this special purpose was less than dur- 
ing the previous year—due to the fact that the grapes 
were of a better quality than during 1891. 

An interesting method for the manufacture of levu- 
lose with beet molasses has met with some success (?) 
The saccharose is first transformed into dextrose and 
levulose. If lime be added, there will be formed a pre- 
cipitate of levulosate of lime, almost pure, while the 
coloring and other substances remain in the solation. 
By a careful filtration and carbonatation it is possible 
to obtain pure levulose. About 100 pounds molasses 
are dissolved in 6 pounds water, and the amount of 
acid used depends upon the alkalinity of the residuum 
being treated. 

A new process for the purification of beet juices 
with an iron chloride is said to offer satisfactory results. 
It is claimed that the purification is more complete 
than possible to obtain with lime and the regular 
method of carbonatation. The chloride used precipi- 
tates the albumen, and other organic substances are 
also precipitated at same time. Raw juices from the 
battery are mixed with lime until their alkalinity is 
about 0°08 per cent, and to 30 gallons of juice is added 
one quart of iron chloride. Lime is then mixed in and 
Second carbonatation 


seded to a great extent Peruvian guano, the difficulties | are audible in the telephone. If the water connec- | follows, and to 25 gallons of juice 4 pint ebloride is 


of drying economically large quantities of bulky articles 
of low values have been practically realized. 

Machines which will dry or desiceate fruits or other 
high-priced materials are valueless in drving garbage, 
because, while drying a few tons of fruit daily would 
be profitable, that daily quantity of garbage would not 
pay expenses, 

For example, the daily quantity of garbage of New 
York and Brooklyn is at least 1,000 tons, and at the es- 
timate of Dr. Terne it would contain 15 per cent of 
grease to be extracted. It requires five handlings to 
place it in the extractors and remove it into the evapo- 
rators, and from thence to the storage sheds; then it 
has to be put into bags and barrels, weighed and 
shipped. 

The usual evaporating capacity of coal in large fur- 
naces is about one pound of coal to evaporate eight 
pounds of water. By scientific tests, under the best 
conditions, eleven pounds of water have been evapo- 
rated by one pound of coal at Woolwich. In materials 
containing 15 per cent of fat the best results have been, 
so far as I know, one pound of coal to six and a half 
pounds of greasy waters. The naphtha process pos- 
sibly is cheaper, but very dangerous, and hence would 
not be allowed in cities. 
can be used at less cost than coal or naphtha. Now, if 
the garbage of New York and Brooklyn had to be dis- 
posed of in this way, it is apparent that the plants 
necessary to effect it promptly, before the mass would 
begin to ferment, would be of enormous capacity— 
otherwise the extracting or evaporating process is far 
more difficult. 

Fifteen per cent of grease to be extracted from 1,000 
tons of garbage would be equal to 150 tons daily, leav- 
ing 850 tons, from which 70 per cent would have to be 
evaporated to bring it down to 8 per cent of moisture, 
instead of 4°41 per cent, as given in Dr. Terne’s figures, 
because, if dried down to this, it would reabsorb up to 
8 per cent moisture from the atmosphere at ordinary 
conditions ; soit is waste of fuel to dry it down lower. 
This would then net 255 tons of dry material. Now, if 
this material at 440 per cent of moisture would show 
but 3'¢ per cent of ammonia, at8 percent of moisture it 
would only show a little over 1°¢ per cent of ammonia, 
which, at $2.30 per unit of ammonia—the present quo- 
tations—would only be $4.0244 per ton. But the low 
percentage in phosphoric acid—potash, as given in Dr. 
Tere’s analysis—1 am afraid would not be considered 
merchantable; for at present the agriculturists of the 
country are awakening to the fact that it is not so 
unuch ammonia which the plant can absorb through 
their leaves (lungs) from the atmosphere that is wanted 
in a fertilizer as it is phosphoric acid, potash, and lime, 
which render the earth silicates soluble and absorbable 
by plants, to give strength to their stalks and life to 
develop their growth. So that ammonia (except in 
trucking) as a basis of value in a fertilizer is now being 
largely discounted. 

On the basis of 1,000 tons per diem treated as indi- 
cated in the foregoing, the following results show that 
it may be done advantageously if a market could be 
found for the products : 


Grease suitable for lubricating and rough soap about : 


150 tons at $8 per ton (grease). ........ ..ccecceeceeeeeeeees $1,200 
ie Be | ee ee yA han 1,020 
$2,220 

1 figure using oil as fuel, handling, ete ...........0++s0++ 1,405 
SE ree V2 715 


Certainly this is alluring enough to capitalists if a 
tnarket could be found; and possibly the fertilizer would 
sell readily at an advanced price if so treated as to bring 
up its percentage of phosphoric acid and potash. It is 


Hydrocarbon oils for fuel | 


| tions are equidistant from the cable, as they would be | 


|if the boat were immediately over the top of it, or 
lying broadside on, no sound is heard. The action 
| takes place when the coils in the water are insulated. 
| The cable also may be insulated or uninsulated. The 
action is similar with an induction coil, and will also 
act if the potential of the cable is charged and is then 
kept so. With the coils separated ten feet (at the bow 
and stern of a small boat put down from the vessel) 
and an insulated wire 400 feet in length, laid through 
asmall lake of brackish water 15 feet deep, the alterna- 
tions produced by the bobbins of a magneto-electric 
machine were perfectly distinct at the end of the lake 
340 feet away from the wire, and the limit of audi- 
bility could not be ascertained. Further trials will be 
necessary to determine the law of the falling off of the 
intensity of sound with the increase of the distance 
from the cable for a given fixed distance between the 
water connections, as well as to determine the law of 
increase of intensity for any increase of distance be- 
tween the bow and stern connections for a given fixed 
distance from the cable. 

Mr. Stevenson’s second instrument is a coil of insu- 
lated wire surrounding a core (that is, an electro-mag- 
net with a telephone in the circuit of this coil). With 
‘this instrument the making and breaking of the cur- 








added. The saturation that follows should bring the 
alkalinity down to 0°05; and when this purification is 
properly done, there remains no trace of iron.—7he 
Sugar Beet. 
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Testing Twelve-Inch Shot, 

A very successful trial of 12-inch shot took place at 
the Sandy Hook proving ground, March 29. The ex- 
penses incurred by the government and the manufac- 
turers amounted to over $17,000, the armor plate alone, 
which was used as a target, costing $12,600. The trial 
of the 12inch armor-piercing projectiles was made 
with the 12-inch guns supplied by the Watervliet Ar- 
senal, while the projectiles were made by the Midvale 
Steel Company, of Philadelphia, and the Carpenter 
Steel Company, of Nicetown, Pa. The new shot are 
three and one-half feet long and weigh about 1,000 
pounds. The heads of the shot are hardened by a 
secret process. The target was an oil-tempered, an- 
nealed, nickel-steel plate made by the Bethlehem Iron 
Company. The plate was 1344 inches thick, the length 
was 16 feet, the width 9 feet and the weight was 35 tons. 
In all four shots were fired, and a number of spectators 
were present in spite of the cold rainstorm. The plate 
was set up 150 yards from the gun and the charge used 
was 355 pounds of brown prismatic powder; the cham- 


rent produced through a wire 200 feet in ‘ength could | per pressure was 23,000 pounds. Ail of the projectiles 


j 
| 


be detected through 60 feet of salt water. When sunk | pierced the plate, which was cracked in all directions. 


_in water the sound seems just as loud. He is of opinion The first (Carpenter) shot when dug out of the sand 


that the action of the instrument consists in the break, 


the coil, which the core intensifies immensely. The 
sound in a Bell telephone with the instrument was 
almost deafening with 15 feet depth of water. This 
electro-magnet system of induction, in contradis- 
tinction to the parallel wire system, has no earth con- 
nection, being entirely insulated, and must, therefore, 
be a case of true induction through water. 
ee 
Sugar Items, 

On several well organized beet farms recently visited 
in France, cows receive 110 pounds of residuum beet | 
pulp per diem, to which is added 44 pounds of a fer- 
mented product, consisting of chopped straw, ete. The 
cows under this ration yield on an average 12 quarts 
of milk daily. As the season advances the pulp ration 
is reduced. 

We are informed that recent improvements in the 
Barbet distilling appliances permit the production of | 
aleohol that is so pure that a permanganate solution 
produces no discoloration, even after one hour, A few 
years since, in alcohol made in stills, the chemieal in 
question would show itself after a few minutes. The 
Barbet methods for alcohol analysis have become 
standard, and have been officially adopted by several 
governments of Continental Europe. 

The total sugar production was less during last than 
in previous campaign ; the causes are numerous. The’ 
area devoted to beets was about 500,000 acres. When 
it is considered that $4,000,000 are paid in wages at fac- 
tories and several millions for farm labor, the beet 
sugar industry of the country has obtained a position 
upon which much of the general prosperity of the state 
depends. 

- The average sugar made in a French beet sugar fac- 
tory is purer than sugar obtained elsewhere. It has 
been found, for example, that for sweetening pur- 
poses twice as much Austrian sugar is needed to pro- 


if broken sufficiently rapidly, inducing a current in| 





duce certain results as would be required of the French 
product. The low price at which the rival sugars are 
sold is misleading the general Eastern public. In| 
Damascus, for example, a certain paste is made, in 





bank was found to be broken, the othershots were not 
broken. The heat generated by the force of impact 
on the plate was about 600° Fah. The behavior of 
the projectiles was regarded as highly satisfactory. 
The government has contracts for about 250 of the 12- 


inch shot. 
—————_- + o> a> 


Mercurial Soap tor Cholera, 

According to the American Architect, two chemists 
of Hamburg, MM. Forster and Nijland, have published 
some studies on the cholera infection, from which it 
appears that soap is one of the best known sterilizers 
of water suspected of infection. Fora long time after 
the cholera epidemic of last summer, the people of 
Hamburg were afraid even to bathe themselves with 
Elbe water, but MM. Forster and Nijland show that 
ordinary toilet soap, added at the rate of an ounce to 
about twelve quarts of water, will kill the cholera 
bacilli in ten minutes. This would be a Jarge propor- 
tion of soap to use in a bath, but as most people, in- 
stead of dissolving soap in the bath water, apply it to 
the skin with a sponge, it is probable that the water 
actually brought in contact with the skin is generally 
soapy enough to be harmless. If, however, it is de- 
sired to obtain greater security, a soap containing a 
small quantity of corrosive sublimate may be used. 
Many “complexion washes” contain this drag, which 
is said to havea beneficial effect on the skin, however 
dangerous it may be internally, so that no hesitation 
need be felt in employing soaps medicated with it, and 
a very small quantity is sufficient. With a soap con- 
taining one per cent of corrosive sublimate, added at 
the rate of a quarter of an ounce of soap tosixty quarts 
of water, all the cholera bacilli will be killed in one min- 
ute, and half the dose will kill them ai! in ten minutes; 
while the sublimate alone is still more active, an ounce 
being sufficient to destroy, in five minutes, ail the 
cholera microbes in about a million quarts of water. 
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TuE strongest timber known is the ‘ Bilian” or 
Borneo ironwood, whose breaking strain is 152 times 
greater than that of English oak. By long exposure it 
becomes of ebony blackness and immensely bard. 


- 











212 


Scientific American. 


[APRIL 7, 1894. 








— 











AN IMPROVED WRENCH, 

This wrench, shown in perspective in Fig. 1 and in 
section in Pig. 2, has been patented by Mr. Frederick 
8. Sermour, of Lake Geneva, Wis. (P. O. box 161), the 
invention being an improvement on a former patented 
invention of the same inventor. The wrench has a 
fixed and a movable jaw, the fixed jaw having on its 
inner clamping surface a pad of leather or similar ma- 
terial, and the other extremity of this member having 
upper and lower knuckles forming a recess in which is 


pivoted the movable jaw. The back member of the 








SEYMOUR'S WRENCH. 
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fixed jaw has also at oneside a socket and at its other 


side a recess adapted to reeeive the T-head of the 
wrench handle, one branch of the head having on one 
face a cam, and the rear member of the movable jaw 


preventing the head from disengaging with the body 


of the wretich., When the head of the handle is in 
normal position, the cam will be opposite a recess in 
the body of the wrench, and the jaws will be 


parallel, as shown in Pig. 2, but when the handle is 
turned tothe position shown in Fig. 1, the cam en- 
gages the rear member of the pivoted jaw, and the jaws 
are thus carried to positive engagement with the nut 
or ather article to be clamped. 

ee oe 

for Seurvy. 


Lime Juice 

Probably few persons outside the industries actually 
concerned are aware that under the provisions of the 
British lime juice act the Board of Trade are empowered 
to compel the ships’ captains to serve out to their crew 
a fluid ounce of lime juice per day, and to hold the 
masters responsible for the actual swallowing of the 
dose by the men. Any case of recalcitrancy on the 
part of one of the crew has to be entered into the 
official log book, and in case these precautions are 
neglected the master is liable to a heavy penalty. 
Thanks to the provisions of the act, scurvy has been 


almost stamped 





out. i 


Deep Sea Fish. 

Dr. Hickson, 
in his new 
book, “The 
Fauna of the 
D ee p NS fa _— 
points out in a 
very vivid man- 
ner an extraor 
danger 
the 
fish 

At 
great 


dinary 
to whieb 
deep sea 
are liable. 
the 
depths at 
which they live 
the 


enormous 


pressure is 
about two and 
a half tons on 
the square inch 
at a depth of 
two thousand 
five hundred 
fathoms. It 
sometimes hap 
pens that in the 
excitement of 
chasing 4 pr: 

spective meal 
the unwary fish 
rises high 
above his usval 
sphere of life, 
when the gases 
in the swim 
ming bladder 
expand, and he 


too 


GILMOR STREET 





is driven by his increasing buoyancy rapidly to the 
surface. If he has not gone too far when conscious- 
ness of his danger grows greater than his eagerness for 
prey, the muscles of the body may be able to counter- 
‘act this, but above this limit he will continue to float 
upward, the swimming bladder getting more and more 
inflated as the unfortunate creature rises. Death by 
internal rupture results during this upward fall, and 
thus it happens that deep sea fish are at times found 
dead and floating on the surface of the ocean, having 
tumbled up from the abyss. 





THE BALTIMORE TRACTION COMPANY. 

Of the seventy-five miles of track now included in 
the system of this company, thirty-five miles are oper- 
ated by electricity, fifteen miles by cable, and twenty- 
five miles by horses. 

The Druid Hill Avenue cable line, which has been 
| in operation since May 23, 1891, was virtually the be- 
|ginning of rapid transit in Baltimore. The Gilmor 
| Street eable line, which runs west from the center of 
| the city and then north to Druid Hill Park, is built 
| upon the same general plan as the first line, with some 
| changes in the driving machinery. Thestrictly unique 

feature of the Gilmor Street line is its power house, 
|the Epworth power station, as it is called from the 
|fact that the machinery is installed in what was 
| formerly the Epworth Methodist Church, at the cor- 
ner of Gilmor and Mosher Streets. Francis H. Ham- 
bleton is the chief engineer of the Traction Company. 

The engine room is 79x58 feet, the tension room is 

5172 feet, the boiler room is 41104 feet, and the 
coal room is 41x47 feet. The machinery consists of 
two plain Corliss engines, 36x60 inches, built by the 
Corliss Steam Engine Company, of Providence, R. L., 
‘and driving gear for two ropes, built by the Robert 
Poole & Son Company. 

The two cables, 10,000 and 22,000 feet in length, are 
| driven at the same speed—eleven and ahalf miles—but 
each has its independent driving gear. A rope drive 
of twelve ropes is used, the driving pulleys being ten 
feet in diameter and the driven wheels twenty-four 
feet. In this rope drive Mr. Hambleton has introduced 
a device for equalizing the strain on the cables. In- 
stead of driving the two twenty-four foot pulleys of 
each set of gears from a single ten foot pulley on the 
main engine shaft, the driving pulley is split and pro- 
vided with a compensating gear on the order of the 
Whitton gear for cable drums. With this compensat- 








ing gear on the rope drive, and the Walker differential 
eable drums, a complete equalization of the power is 
assured. The cable drums are thirteen feet six inches 
in diameter. The tension device, which was designed 
by the engineers of the company and the builders, the 
Robert Poole & Son Company, consists of the usual 
traveling carriage and weights rising and falling in a 
fifteen foot pit. The tail rope of the carriage passes 
over a fixed sheave at the extreme end of the run, 
through asheave on the weight, and up again toa 
geared drum, by which any abnormal variations in the 
tension or length of the cable can be met. By this ar- 





CABLE POWER STATION-—BALTIMORE TRACTION COMPANY 


rangement the entire length of the run is utilized and 
the somewhat limited space is used to the best advan- 
tage. This plant has capacity in excess of its present 
requirements, but it was designed with a view to future 
needs and possible extensions of the line. We are in- 
debted to the Street Railway Journal for our engrav- 
ing and the foregoing particulars. 
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A HEATING GAS BURNER. 
This is a burner of the Bunsen type, but just out- 
side of and surrounding the flame is held a metal tube 














WILLIAMSON & BUZBY’S HEATING GAS BURNER. 


with air-receiving openings onjits under surface, and air- 
discharging apertures in its upper portion, impinged 
by the flame, thus effecting more perfect combustion 
and producing an intense heat. The improvement 
has been patented by Messrs. John R. Williams and 
Isaac W. Buzby, of Seattle, Washington. On the 
gas supply tube, fitted in a suitable base, is a conical 
nozzle, surrounded by the chambered lower end of a 
mixing tube, near the bottom of which are air aper- 
tures, while in its upper end is inserted the threaded 
portion of the burner. The latter consists of a cast- 
ing, with lateral apertures through which the gas 
issues, and with lugs at short intervals, the top of the 
casting being closed by a disk which rests upon the 
lugs and is secured in place by screws. The sur- 
rounding air supply tube is supported by right- 
angled rods, and is preferably of oval section, al- 
though it may be circular or triangular in section, 
and its lower air-receiving openings are larger than 
the discharge apertures. The flame, impinging upon 
this hollow ring or tube, raises it to a high tempera- 
ture, and correspondingly heats the air discharged 
therefrom to mingle with the gas of the flame. 
Quadruple Birth. 

A recent number of La Ilustracion de Cuba states 
that on the 
27th of Febru- 
ary last, Ma- 
dam Buenviaje 
Carillo, wife of 
District Attor- 
ney Don Luci- 
ano Jimenez, 
of Remedios, 
gave birth to 
four robust 
children. Al! 
doing well at 
last accounts ; 
the little ones 
soon to be bap- 
tized. 











SHORKS are 
now made of 
lace—the thick 
guipure des- 
cription. They 
are very dainty 
and yet strong. 
Good leather 
shoes and boots 
are to be had 
ventilated in 
such a manner 
as not to expose 
the foot to wet 
ordamp. This 
is an excellent 
move, as thick 
leather is apt 
to heat the foot 
unduly, caus- 
ing great dis- 
comfort to the 
wearer. 





APRIL 


7, 1894.) 


FRIEDBURG’S BUNSEN BURNER. 


The Bunsen burner illustrated in the cut is the in- 
vention of Prof. L. H. Friedburg, of this city, and is 
designed for chemical laboratories. It disposes of the 
troubles incident to the ordinary type of construction, 
cuch as the jumping down of the flame and smoki- 
ness at the tip. It consists of a base with the usual 
nipple for attachment of the rubber supply tube, and 
with a tube terminating in a gas orifice in the center 
of the base. This orifice is of approximately rectangu- 
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FRIEDBURG’S BUNSEN BURNER. 


lar or slot-like form, one easy to clean and which has 
proved adapted to secure the mixture of air and gas. 
The base supports a brass tube, about an inch in in- 
ternal diameter, which surrounds the gas jet like a 
chimney. A second brass tube telescopes over this 
one. The top of the telescoping tube is covered with 
a diaphragm. A circle of holes are drilled in the 
diaphragm near its periphery, through which the air 
for mixing with the gas enters. The combustion 
tube passes through the center of the diaphragm. 

In operation the gas is turned on, and entering by 
the central jet, rises into the central combustion tube, 
and as it does so draws in air which mixes with it. It 
is lighted at the top of the combustion tube. A very 
perfect flame results—showing not the least particle of 
yellow, provided the telescoping tube is rightly set. 
It is here that one of its best features appears. By 
raising the telescoping tube more air is admitted to 
mix with the flame, and by lowering it the supply can 
be cut off almost completely. Thus the burner can be 
adjusted for any gas, natural or artifi- 
cial, so as to give a proper flame. The 
character of the flame for a given gas 
can also be made to vary from a full 
yellow to a blue superoxidized one. 

It is almost impossible to make the 
flame jump down, but if it should, the 
pushing down of the telescoping tube 
brings the flame back, when the tube 
ean again be raised to give the desired 
smokeless flame. The burner will,work 
in any position. It is proposed 
to mount some on universal 
joints, so that they can be in- 
elined in any desired direction. 
The burner may fairly be said 
to represent an important ad- 
vance in laboratory appliances. 

= @ oe 

REID’s “LIGHTNING” BRACE. 


This improved brace is especi- 
ally designed for light boring 
and serew driving. It is very 
quick in its work, and as the) 
power is applied on the top, it 
may be usedwith great force. It 
may be used automatically, run- | 
ning the bit both back and for-| 
ward, or to turn the bit one way | 
only, as ie necessary to drive a} 
serew or bore a hole with an| 
auger bit. This is done by means | 
of the divided head, which acts | 
as a fast and loose pulley, there 
being no ratchet about it to get 
out of order. It is made strong 
and durable, the metal part 
finely polished and nickel 
plated, and the trimmings of 
lignum vite and rosewood. This 
brace is manufactured by A. H. 
Reid, No. 3000 Market Street, 
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STEAM TRAMCARS WITH SERPOLLET’S BOILER. 

Mr. Serpollet’s generators for the instantaneous pro- 
duction of steam, to which we have several times call- 
ed the attention of our readers, have, up to the pres- 
ent, been limited to a power of from five to six horses, 
in consequence of the spiral form given the tubes con- 
stituting the element of the boiler. In order to reach 
a power of from 15 to 20 or more horses, it was neces- 
sary to multiply the elements and to substitute for 
them straight bars grouped quincunxially and mount- 
ed in tension, with tubes supporting the high pressures 
without strain or distortion. This result is now ob- 
tained by the use of U tubes that permit of effecting 
a saving in the weight of the apparatus, of increasing 
their specific power of vaporization and of thus ap- 
plying them to locomotion with certain advantages 
that we shall set forth in taking as an example the 
application that has just been made of them in the 
propulsion of tramway cars upon one of the best pa- 
tronized Parisian lines. The vehicle that is now run- 
ning in Paris, from the Madeleine to Clichy Place, is 
an ordinary type of the car of the Tramway Company 
of Paris and of the Department of the Seine. 

The system, as a whole, adapted to the ear, in order 
to render it automobile, motors, generator, 
accessories, water and fuei, weighs about 
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A gutter shape has been adopted in order to in- 
crease the rigidity and permit of reaching high pres 
sures without distortion. Instead of working by 
flexion, the sides work one by traction and the other 
by compression. 

The injection of cold water is effected through th: 
lower part, while the steam at 250 or 300 degrees 
escapes from the last elementin order to reach the 
valve box. The tubes being arranged at the lower 
part of the boiler, nearest the firebox, thus always 
preserve a relatively low temperature, and run no risk 
of being burned. 

Such a boiler weighs only 600 kilogrammes. With a 
total external surface of tubes of 4 square meters and 
agrate surface of 26 square decimeters, it produces 
sufficient steam to develop a power of 20 horses at a 
pressure of 5 kilogrammes per square centimeter—a 
power that may reach that of 40 to 50 horses on allow- 
ing the pressure to reach from 10 to 15 kilogrammes 
per square centimeter. 

A boiler is heated with coke, which is packed in 
small boxes each containing a supply sufficient for a 
run of from 10 to 12 kilometers, and that are put in 











at the terminus. The quantity of water carried is 








1,500 kilogrammes, the car weighing 3,500. 
The car, empty, in ranning order, therefore, 
weighs five tons. With forty passengers of 
70 kilogrammes each, the total weight 
reaches 7,800 kilogremmes. 

When the automobile car hauls another 
weighing, when empty, 3,200 kilogrammes 
and carrying thirty-two passengers, which 
represents 5,440 kilogrammes, we reach a 
total weight of 13,240 kilogrammes. 

It is this heavy load that the motive sys- 
tem combined by Mr. Serpollet permits of 
hauling, with a mechanical part whose 
weight scarcely exceeds a tenth of the total 
weight. 

The steam generator and the driving appa- 
ratus are installed in the front of the car 
(Fig. 3). These apparatus, few in number, 
comprise a starting pump, a regulator of 
speed through a return of feed water to 
the tank, and a reversing lever. 

The motor is fixed beneath the platform, 
with its{axis in the same plane as that of 
the axles. It consists of two steam cylin- 
ders of 13 centimeters internal diameter and 13 centi- 
meters stroke, arranged at each extremity of the car 
and acting upon the axis through two cranks keyed 
at right angles. 

The entire mechanism is hermetically inclosed in two 
iron plate boxes, in which are disengaged the vapors 
of the lubricating oils eventually produced in the 
running at a high temperature. These two boxes 











Fig. 3—GENERAL VIEW OF A SERPOLLET TRAMCAR HAULING 


ANOTHER CAR. 


likewise renewed at the terminus at the rate of about 
12 liters per kilometer traversed. The consumption 
of coke is about 1°7 kilogrammes per kilometer on a 
| level for the automobile car alone. 

Incrustation of the boiler can never occur, for every 
time that the production of steam is arrested, either 
for the stoppage of the car or descending a declivity, 


‘the generator is emptied by a return to the tank 


} 


debouch in the ash box through a wide conduit, and | The steam contained in the valve boxes, tubing and 
it is through the latter that the air enters that sup-| generator takes a direction backward in sweeping 


plies the firebox (Figs. 1 and 2). 
carried along by the air are consumed on the grate 
before reaching the chimney. The noise that might 
be produced by the exhaust is suppressed by the use 
of a deadening reservoir interposed between the 
chimney and the exhaust. The cloud of steam is 
suppressed by the very fact of the use of superheated 
steam as soon as the system of tubing has reached the 
normal temperature. The cloud of smoke likewise is 
suppressed through the use of coke as fuel. 

The boiler consists of eighteen elements, each com- 
prising two straight tubes connected by an eibow. 
These tubes, which are 45 centimeters in length, 
have the form of an inverted U, and are 12 millimeters 
in thickness. These eighteen elements, connected 
in series, are arranged horizontally, and so distrib- 
uted as to break the ascending column of hot gases. 


The vapors of oil | the sides of the tubes with great force; 


so, in this sort 
of application, no other preventive measure is taken 
against incrustation than that resulting from the very 
operation of the system. 

The order of the products of combustion is itself ai 
nulled through an ingenious artifice that we shall de 
scribe, 

The steam generator is provided, in addition to its 
masonry, which is insulating from a thermic point of 
view, with aniron plate jacket between which and 
the generator there is an annular space for the cir- 
culation of a stratum of air. This jacket also sur- 
rounds the chimney up to the topof the roof of the 
imperial; but the real chimney of the generator de 
bouches in this external chimney at a level of 1°5 
meters below the upper orifice. The exhaustion of 





the gases of combustion and of the steam that has 
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Figs. 1 & 2.—DETAILS OF THE MECHANISM OF SERPOLLET’S STEAM TRAMCAR, 
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been used brings about a strong influx of air into the 
annular space, and the diffusion of the gases in the 
air takes place in the conduit before they make their 
exit into the open air. 

On another hand, as the chimney is perfectly con- 
cealed behind the front side, it is impossible, at first 
sight, to recognize the mode of propulsion employed. 
The motor actuates the axle through the intermedium 
of two parallel chains, the ratio of the wheels of which 
is 1 (driving shaft) to 8 (axle). 

The chains are so arranged that one of them alone 
shall be capable of assuring the service. The chain 
wheels are keyed in such a way that one of them alone 
shall operate, the other having to operate only in case 
of breakage of the other. The two axles are rendered 
interdependent through a third chain. 

The transmission by chain makes the carriage roll 
very easily, while at the same time, on account of the 
multiplication of speed, it effects an almost constant 
stress and facilitates starting. 

Owing to such arrangements as a whole, the gradi- 
ents of Clichy Avenue, which reach nearly 5 to 100, are 
easily traversed at speeds that reach 16 kilometers per 
hour. 

We find again in this new and interesting application 
of Mr.j8erpollet’s quick-vaporizing generator all the 
characteristic general advantages of his invention, and 
which have so often been brought to notice in connec- 
tion with previous applications that it seems useless to 
revert tothem. As for the special advantages,we may 
point out in particular the possibility of approaching 
and ascending any gradient whatever without loss of 
speed ; the peculiar elasticity of the generator, propor- 
tioning at every instant the stress to be overcome ; the 
absence of noise, smoke and odors that other systems 
of propulsion do not realize to the same degree; the 





facility of driving ; and, finally, the saving in steam 
resulting from its being used in a superheat- 
ed state. 

These advantages are more than are 
necessary for assuring steam tramears of 
the Serpollet svstem a certain number of 
applications, in presence of the opposition 
met with by the trolley system of electric 
propulsion on the part of the administrative 
autbori:ies.—La Nature. 

> ea 
Artificial Glaciers, 

Teachers who have found it difficult to 
make the movements of glaciers clear to 
their pupils may find it helpful to use one of 
these simple methoda, which are given by a 
German writer. For ice, he substitutes Yel- 
low Pitch, the surface lavers of which, after 
exposure tothe air, show about the same degree of plas- 
ticity and brittleness that ice has. Take a square tray 
which has a slanting gutter: this gutter must first be 
lined with a layer of very hot pitch, to prevent the 
mass from rolling down. Then pour in the rest of the 
pitch. As it moves downward, cracks are made from 
the edges toward the center at an angle of 45° to the 
edges, and join transverse fissures which are produced 
Where the tray widens, longitudinal 
crevices are produced 

The other method differs from this only in coating 
the surface of the pitch with a layer of white paint, so | 
that the cracks appear black on white, and are more | 
easily seen. The writer says that particular forms of 
cracks can always be observed at the same parts of | 
the tray, and that the motion, which has the same kinds 
of variation noticed in glaciers, can be studied with 


in the middle 


the microscope. 
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Limestone Made Into Marble. 

Various modes of coloring limestones have been de- 
veloped, but the iatest that has come under our notice 
is described in a recent number of Engineering as 
follows : 
Marbie is a natural product, so that this title is per- | 


haps inadmissible, but works have just been started | 


of shade is got by different periods of immersion or in 
varying the order of tanks used. The varnish prevents 
the sulphates affecting the stone at those points, ac- 
cording to the density of the varnish. 

In the case of some French stones where there is a 
good deal of shell or flint, this process of artificial vein- 
ing is not necessary, as the same result is got from the 
existence of shell, and this Marseilles stone has been 
made into very effective balustrades, as well as fire- 
places and table tops. Very dark colors, for instance, 
are got by using copper and iron sulphates. Zine and 
iron alternately give light yellow, while the use of the 
three in turn gives dark yellow and brown in variega- 
ted tints. Black and gold, too, may be got by making 
the stone yellow before varnishing, after which the 
black bath is used, so that the veining takes the gold 
tint. Infinite variety is possible in the manner indi- 
eated. After this treatment in the sulphate baths, the 
stone is immersed in a water bath maintained at 50° 
Cent. to thoroughly fix the colors, all air meanwhile 
being expelled; and here it may be stated that the 
color permeates the full thickness of the stone, as is 
shown by blocks cut into several thicknesses. The 
process thus far takes only a few minutes, and the 
stone is then dried in an oven of a temperature of 90° 
to 100° Cent., remaining probably for twenty -four 
hours. It is then immersed for a corresponding period 
in an indurating bath—in a solution of sulphate of 
zine—which does not affect the color, but effectually 
hardens the stone, closing up the pores, so that when 
removed it approximates the density and the specific 
gravity of marble, and has all its beauty and wealth of 
coloring. It is afterward polished in the usual way. 

—>+ 2+ a 
IMPROVED JOURNAL BOX 





SUPPORTS. 


The construction shown in the accompanying illus- 
tration, for the support of journal boxes, is simple 





HEY'’S ADJUSTABLE JOURNAL BOX SUPPORTS. 


and durable, and admits of convenient adjustment 
according to the position of the shaft. The improve- 
ment has been patented by Mr. Jean Hey, of Stras- 
burg, Germany. Figs. | and 2 show the applica- 
tion of the improvement in connection with a hanger 
or bracket support, made to form a pivot to support 
the bearing, which is arranged to turn eccentrically, 
and be thus raised or lowered. The circular box, A, 
eccentric to the axis of support, as shown in longitu- 
dinal and cross section in Fig. 3, has an eccentric base 
flange or disk with a circular offset on its rear face 
engaging a circular recess on a disk of the hanger or 
bracket. The base flange or disk is rabbeted, and 
engaged by a correspondingly rabbeted ring, B, held 
in place by bolts, OC. When the bolts are screwed up the 
ring clamps the base flange or disk, but when the bolts 


at Chelsea in which the natural process is so closely | are loosened a complete revolution may,be given tothe 


imitated by chemical means that there is produced 80 | 
near an approximation to marble as almost to justify | 
the name. Nature’s process is hastened, and is more 
directly under control, so that although the veining 
may be varied as art demands, there can be a large 
production of a uniform tint of stone, if desired. The 
process known as the Moreau-Rae is simple, and by 
it all limestones or chalk may be converted into the 
semblance of marble of any tint or combination of 
shades, while the specific gravity is increased 25 per 
cent. With limestone, carving or turning is more easily 
done than with marble. The first process thereafter 

is to prepare for veining. On the surface of water there | 
ie eprinkled a varnish composed of sesquioxide of iron, 

gum thus and turpentine; and water being unstable, | 
a freeiom of design is obtained, especially when the | 
turpentine is broken up by sprinkling of soap. The | 
stone is dipped on the turpentine and subsequently | 
immersed in baths of metallic solutions. These are 

of sulphates of iron, copper or zine, separate or in com- | 
binations, the specific gravity varying from 1°2 to 1°. | 
They may be termed the primary colors, and variety | 








base of the support, thus permitting a wide range of 
adjustment. 
—_——————9 +0 
Long Distance Transmission of Steam, 

At a recent meeting of the American Society of Me- 
chanical Engineers, Mr. Eckley B. Coxe described a 
method he had used in carrying steam a long distance. 
Ata colliery they wished to carry steam to a water- 
works about 4,500 feet over a hill from the boiler plant. 
A trough was made by nailing the edges of two boards 
together, so that they formed a right angle. The 


trough was supported by two stakes driven in the | 


ground, and crossing just beneath the trough. The 
pipe was laid in the trough resting n cast iron plates, 
the pipes surrounded by mineral wool, and a similar 
inverted trough placed over the top. To allow expan- 
sion, a bend was made to one side at the top of the 
hill, and then it was turned back to its original direc- 
tion. A large receiver was introduced in the pipe at 


the pumps. This was made of three sheets of an old 


boiler, and was 34 inches in diameter. This also 
served as a separator, As the elevation was 1,800 feet 


above the sea, the cold was excessive in the winter 
time, but this arrangement has been in use since 1877, 
has cost nothing for maintenance, and has given no 
trouble. Mr. Coxe believed that the secret in carry- 
ing steam long distances to an engine without causing 
a dropin the steam pressure was in the use of a re- 
ceiver or reservoir. 
— ee 
Our Exports of Ferro-Manganese,* 

A short time ago the Engineering and Mining Jour- 
nal called attention to the wonderfully low cost at 
which pig iron is being produced at well located fur- 
naces in Alabama, the figure given, viz., $6.37 per ton, 
being, we believe, lower than anywhere else in the 
world. Wecan now claim also that ferro-manganese 
is being produced in this country at a lower cost than 
anywhere abroad, and the credit for this is due to the 
Carnegie Works, which have always been in the van 
of industrial improvements, and which have been one 
of the chief producers of ferro-manganese for many 
years past. So suceessful have they been in reducing 
the cost of production that they are now able to ship 
ferro-manganese from Baltimore to Glasgow, Antwerp, 
Hamburg, and Rotterdam, sending more than one 
thousand tons in October, November, and December, 
1898, and a certain amount also from New York, while 
more t'an 1,200 tons have been shipped in the first 
two months of the present year. We are not advised 
as to whether any was shipped from Philadelphia also, 

A part of this ferro-manganese has been exported 
under the name “manganese ore,” but there is no 
mystery as to what the material actually was. The 
invoiced value was a little less than two cents per 
pound, or about $44 per gross ton. At present the 
market quotations of ferro-manganese are $52 to $53 
per ton in Pittsburg, the present import duty being 
three-tenths of one cent per pound, or $6.72 per gross 
ton. Ferro-manganese and spiegeleisen are 
very important products used in steel mak- 
ing, and our consumption of them may be 
appreciated from the fact that the produc. 
tion of spiegeleisen and ferro-manganese in 
1892 amounted to 179,181 gross tons, though 
in 1898 it declined to 81,118 tons. The high 
price of the product has caused earnest 
search to be made in this country for an ore 
well suited for its production, and numerous 
mines have been opened, but for one reason 
and another they have not succeeded in sup- 
plying the demand. The production of 
manganese ore in 1892 was 19,117 gross tons, 
and in 1893 it reached only 9,150 tons, a de- 
cline almost proportionate with the falling 

; off in the output of spiegel and ferro." The 
remainder of the ore used comes from the imports of 
‘iron ore (ineluding manganiferous ores) which, in 1892, 
| amounted to 806,585 tons and in 1893 to 526,951 tons. 

The Carnegie Company certainly deserves the bigh- 
est commendation for the skill shown iu the economi- 
cal management of its plant, which has enabled it nct 
only to produce steel rails in competition with the 
world, but to make ferro-manganese in part from im- 
ported ores, and actually export it to the home of ferro 
production, Belgium. 

Origin of the Dollar Mark—Five Theortes. 

Below I give five theories of the origin of the dollar 
mark ($), they being selected from about twentyjseem- 
ingly plausible solutions : 

1. That it is a combination of *‘ U. 8.,” the initials of 
the United States. 

2. That it is a modification of the figure 8, the dollar 
being formerly called a “ piece of eight.” 

8. That it is derived from a representation of the pil- 
lars of Hercules, consisting of two needle-like towers or 
pillars connected with a scroll. The old Spanish coins 
marked with the pillar device were frequently referred 
to as “ pillar dollars.” 

4. That it is a combination of “ H. 8.,” the ancient 
Roman mark of money unit. 

5. That it is a combination of P and 8, from peso 
duro, signifying “‘ hard dollar.” In Spanish accounts 
peso is contracted by writing the 8 over the P, and 
placing it after the sum. 

According to one writer the symbol of the dollar is a 
monogram of the letters “V,” “8,” and “J,” the dol- 
lar being originally a ‘‘ thaler,” coined in the valley of 
Sankt Joachim, Bohemia, and known as a “ Joachims 
thaler,” and the monogram the initials of the words, 
“Valley Sankt Joachm.” A writer in giving his opinion 
of “ Reason No. 8,” as given above, says: 

“The American symbol for dollar is taken from the 
Spanish dollar, and the origin of the sign, of course, 
must be looked for in associations of Spanish coins. 
On the reverse of the Spanish dollar isa representation 
of the pillars of Hercules, and around each pillar is a 
scroll with the inscription ‘plus ultra.’ This device in 
course of time has degenerated into the sign which at 
present stands for American as well as Spanish dollars, 
*$.”’ The seroll around the pillars represents the two 
serpents sent by Juno to destroy Hereules in his cradle 
in mythologie lore.”"—St. Louis Republic. 
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CARBORUNDUM. 

Carborandum, the new abradent, according to the 
inventor or discoverer, is the result of both invention 
and diseovery. It was produced after long research 
and eareful and intelligent experimentation, and in 
its production the inventor made the important dis- 
eovery that carbon and silica would, under favorable 
conditions, combine to form a definite compound 
which was hitherto anknown. 

Mr. E. G. Acheson, the fortunate inventor of the 
new abradent, made his first experiments in this 
direction in the laboratory of Mr. T. A. Edison, when 
that institution was loeated at Menlo Park, N. J. 
These experiments, which were productive of small 
results, were followed by others at Gosford, Pa., and 
again at a later date at Monongahela, Pa., where all 
the facilities of an electric lighting station were avail- 
able for the work. 

The first experiment in the latter place, which was 
made in 1891, consisted in mixing carbon and clay 
together and subjecting the mixture to a high tem- 
perature produced by electricity. An examination of 
the mass after cooling disclosed minute crystals of a 
dark blue color, which were very hard and of a bright 
luster. The experimenter, with considerable anxiety 
and some expectation, tested these small particles for 
hardness. In his tests nothing available escaped ; he 
even submitted a handsome diamond ring to the abra- 
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Westinghouse alternating dynamo, with the various 
special pieces of machinery necessary for working up 
the new material. 

Our front page engraving illustrates the various 
steps in the manufacture of carborundum, and gives 
a faithful portrait of its persistent inventor. 

Ordinary Connellsville coke is used, being crushed 
and ground in barrels toa fine powder. A good qual- 
ity of glass sand and ordinary dairy salt are mixed 
with the coke, the proportions in some cases being : 
Coke, 20 parts; sand, 25; salt, 5 parts. This mixture is 
placed in the furnace and subjected to the intense 
heat produced in a central core of carbon by the pass- 
age of a current of electricity. This core, formed of 
broken coke, is placed in the furnace in the center of 
the carborundum mixture, which is in the form of a 
hollow cylinder, its size depending on the size of the 
furnace. In the furnace illustrated it is about eight 
inches in diameter. The electricity is introduced to 
the core by means of rods of carbon, two inches in 
diameter, nine in number, at each end. 

From ten to fourteen hours are required to com- 
plete the operation of a furnace, the amperes being 
from 150 to 1,000 during the process. After cooling, the 
walls of the furnace are taken down, the top crust 























thrown off, and the carborundum removed. The illus- 
tration shows afurnace partly discharged. Surround- 
ing the cylinder of carborundum crystals is a layer of 


sive action of these crystals, thus spoiling the appear- | loose white material, having the same composition as 
ance of the stone. After this, many experiments in | carborundum, but lacking in crystallization. 


methods, mixtures and apparatus were made, and 
facilities were increased. About this time the inventor 
carried to New York the entire amount of material 
produced during two months, and this was all con- 
tained in a two ounce vial. 

Early in the experiments it was found that the silica, 
and not the alumina of the clay, was the more impor- 
tant factor in the formation of the crystals. Sand was 
substituted for the clay—an experiment which re- 
sulted in a very much greater production from a given 
quantity of material. The color of the crystals was 
found to be a light green instead of blue, as was the 
ease with the clay. Subsequently chloride of sodium 
was introduced into the mixture, not as essential to 
the manufacture, but as a cementive to cause the fine 
particles to adhere together, thus facilitating the re- 
moval of the crystals after they were cooled. 

After having thus arrived at methods for producing 
a uniform product, and one which gave promise of 
fulfilling all the requirements of an abradent, the in- 
ventor entered into a thorough chemical investigation 
in order to increase the amount of production, so as to 
place the new material onthe market. At this stage 
of the business a company was organized under the 
laws of Pennsylvania, entitled *‘The Carborundum 
Company.” In the meantime efforts were made to in- 
troduce the carborundum into the diamond cutting 
industry. Some of the material was introduced among 
the diamond cutters of Amsterdam, Holland. 

The crystals were found to be too brittle for charg- 
ing a lap for the first cutting or roughing, but it proved 
as efficient as diamond powder for finishing. At this 
time the production had been increased to about three 
pounds per day. The carborundum first produced was 
placed at $10 per pound, but within a short time it was 
reduced to $4 per pound. 

In 1892 the manufacture of wheels, hones and the 
many other forms in which emery and corundum are 
used, was undertaken. A vitrified bond was adopted as 
being the most suitable for holding together the car- 
borundum particles. Hydraulic presses were procured 
for pressing the carborundum and binding material 
into the desired forms. A pottery kiln was built for 
vitrifying the goods. 

The product being still quite small, it was used up in 
the manufacture of small wheels and points for den- 
tists. Twelve thousand sample wheels, one-half inch’ 
in diameter and one-sixteenth of an inch thick, were 
mailed to the same number of dentists. The manner 
in which these wheels were received by the dentists, 
and the great superiority of carborundum for their 
uses, is told in the statement that in a period of one 
year about two hundred thousand wheels and points 
were disposed of to this trade alone. Large numbers 
of these wheels are used by the Westinghouse Electric 
and Manufacturing Company for the manufacture of 
the “ ground stopper lamps.” A dozen of these wheels 
were ordered by thi< company fora trial. As a result 
of this trial, the company, it is stated, have used these 
wheels to the exclusion of all others, and their orders 
up to January 4, 1894, amounted to over sixty-four 
thousand wheels. 

Before March, 1893, the amount of carborundom pro- 
duced was not sufficient to warrant active work on its 
introduction for machine and general metal work. 
The first wheels placed on the market were not turned 
or trued up; on this account they did not prove entire- 
ly satisfactory in operation. As soon as this imperfec- 
tion was noted, the manufacturers introduced appar- 
atus for turning and truing the wheels. 

The present plant consists of a 225 horse power Rus- 


After removal from the furnace the carborundum is 
thrown into a grinding mill, where the crystals are 
separated by a crushing action. They are then thrown 
into a stream of water, passing through a series of 
tanks, of increasing sizes, where they are sized or 
graded. The graded crystals are mixed with an ap- 
propriate binding material, and moulded (as shown). 
After moulding, the prepared forms are placed in 
“saggers,” and these again are placed in a potter's 
kiln and fired. The firing requires from four to six 
days, depending on the sizes of the wheels in the kiln. 
After removal from the kiln the larger wheels, in- 
tended for metal or machine work, are turned or trued 
up (see illustration). This turning up is performed 
either with one of the mechanical tools ordinarily used, 
and consisting of star-shaped wheels of steel, or with 
a diamond point ; in either case the principle is to tear 
the crystals from the binding material. 

The quantity of carborundum manufactured during 
1893 amounted to 15,200 pounds. 

Mr. Acheson has recently sold his Austrian patent 
on .carborundum to the Landerbank, of Vienna, and 
an engineer has been sent over to attend to the erec- 
tion of works at Prague. 
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A New System of Fishing. 


Mr. G. Trouve has recently published a paper in 
which he describes a new system of fishing of his in- 
vention which permits of taking fish automatically, 
and which, he claims, may be applied with the same 
success in lakes, rivers, canals, gulfs, on the coast and 
in the open sea. The arrangement is applicable to 
nearly every kind of net now in use, with slight modi- 
fications. 

In Mr. Tronve’s system of nets the foot rope is pro- 
vided with a purse and is weighted with lead, as usual, 
and for the head rope there is substituted a flattened 
rubber tube cemented by a flexible rubber tube with 
a reservoir of compressed air or with a simple or double 
acting pump. This compressed air reservoir is placed, 
according to circumstances, either in a boat or upon 
the shore, or else is inclosed in a special buoy to be 
mentioned further along. If a pump is employed, it, 
too, may be installed in a boat or upon the shore. 

Let us suppose that the arrangement is applied to a 
circular net. The latter, having been cast in the usual 
manner, sinks to the bottom under the action of its 
own weight, where it forms an immovable heap of 
relatively slight bulk, which, by reason of this very 
fact, will not attract the attention of the fish. The fish 
are afterward lured to the spot circumscribed by the 
net by means of bait of different kinds and by light, 
ete. 

When the moment is deemed propitious for a good 
catch, the pump is set in motion and the cock placed 
upon the compressed air pipe is opened, so as to allow 
the air to enter the rubber tube that encizeles the top 
of the net. As this tube becomes inflated, it describes 
a wide circle, and, rising toward the surface, carries 
the net along with it without any noise and without 
agitating the water. The attention of the fish is there- 
fore not awakened and they are captured without 
knowing it, and before they have even attempted to 
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luminous rays over a very wide surface. They like- 
wise contain a reservoir of compressed air, which is 
connected by a flexible tube with the tube that bor- 
ders the top of the net. The flexible tube is provided 
with a three-way cock that puts the interior of the 
net tube in connection with the interior of the air 
reservoir, or with the external air, or prevents egress of 
the air. This cock is maneuvered by hand or by a 
clockwork movement started electrically and inelosed 
in the buoy. This clockwork movement may also be 
controlled from the shore or from a boat. 

The bait employed (worms, frogs, small fish, ete.) is 
placed in a basket having several compartments and 
which is suspended from the luminous buoy. 

Mr. Trouve has likewise devised a sort of balance, 
| which is placed within the net, and by means of which 
can be approximately calculated the weight of the fish 
that may be taken by the apparatus lying at the bot- 
tom of the water. 
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Maintaining Streets Without and With Car 
Tracks, ‘ 

In a paper read before a meeting of the Massachu- 
setts Highway Association, by W. L. Dickinson, vice- 
president of the association and superintendent of 
streets in Springfield, Mass., he says: 

We have been obliged to pave some of our streets 
with granite blocks, where there was a car track in the 
center, because it was impossible to keep the track 
ina safe condition with crushed stone. In fact, we 
have no streets with granite block paving without a 
| street car track in the center, and there are several 
| miles of gravel and macadamized streets witha track 
in the center that are costing a large sum for main- 

tenance every year without good results, and it would 

| be economy to pave them. If the car tracks were 
not in these streets, the traffic would be distributed 
| over the entire roadway and the cost of maintenance 
would be small. It is generally acknowledged by men 
| familiar with traffic and its injurious effects upon our 
| Streets, that when a street car track is laid in any 
ordinary width street it quickly increases the cost of 
maintenance and makes it impossible to keep the 
road in good condition for travel. Whatever road 
material you use, be it granite blocks, asphalt, brick 
or crushed stone, the poorest costs the most for main- 
tenance. With the introduction of electricity as a 
motive power the mileage of street car tracks is in- 
creasing rapidly, and they will soon have the main 
arteries in our cities and towns girdled with electric 
railways. I have selected a few macadamized streets 
under various conditions of traffic in different parts 
of the city of which I can get a perfect record from 
the books of the highway department for the purpose 
of illustration and comparison. 

From the figures we find that on residential streets 
with a moderate traffic and driveway of 30 feet from 
curb to curb, unincumbered with street car tracks, so 
that the traffic is distributed over the entire surface, it 
is possible to furnish the traveling publie with a good 
surface of macadam pavement at an average annual 
cost of 0°018 per square yard for maintenance. On the 
other hand, when you put a track in the center and 
confine the traffic to a narrow space each side, the 
horses and wagons constantly traveling in the same 
place will, with the immense pressure per square inch 
brought to bear, grind the pavements into dust and 
mud. When you place a car track in the center of a 
street it occupies a position which was originally in- 
tended, when the pavements were first laid, to carry 
the bulk of the traffic. 

Under these conditions it is not at all surprising that 
on a street which receives but a moderate traffic, the 
cost of maintenance with no car track in center is in- 
creased from 0°013 to 0°0683 with the track in the center. 
These figures are the average for fourteen years. The 
average annual cost of maintenance per square yard 
on Dwight Street is 0°0134, on Water 0021+. These 
streets have no car track in center, are in a business 
portion of the city, and receive a heavy traffic, yet the 
cost of maintenance is small compared with Maple and 
Central Streets, which are residential streets. These 
two streets have a car track in center and receive only 
a moderate traffic, but the average annual cost of 
maintenance is 0°0683 per square yard, or $610 per miie. 

Summer Street is the approach to the New York and 
New England freight depot, was macadamized in the 
summer of 1892, and is subject to a very heavy travel, 
though the cost of maintenance annuaily is only 
0°0055-+- per square yard; while on St. James Avenue, 
macadamized the same year as Summer Street and one 
of the main arteries in the residential portion of the 
city, but receiving only an average traffic, has a 
street car track in center, and costs 0741-+ per 
square yard. Of course it must be understood that 








make their escape. 

After the catch has been taken from the net, the 
compressed air that fills the tube is allowed to escape, 
and the net again sinks and is ready for a second 
operation. 

Mr. Trouve’s buoys, mentioned above, contain elec- 
tric apparatus in the form of batteries or accumula- 


these results are obtained by the use of a fine quality 
of trap rock which comes from the quarries at West- 
field, Mass., and Meriden, Conn., and is as good ma- 
terial for macadamizing streets as there is in the coun- 
try. Undoubtedly with poorer material the cost of 
maintenance would be greatly incrensed, especially 





tors and carry one or more incandescent lamps that 





sel engine, 150 horse power Wheeler boiler, a 60 horse 
power Babeock & Wilcox boiler, and a 112,000 watt 





are surmounted by a flattish reflector which sends the 


with the traffic confined to a narrow space each side of 
a car track. 
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—— ——— 
SUBSTITUTE FOR PIPE TONGS. 

The wan who is full of expedientsis the one who 
gets along in the world. If what he wants is not at 
hand, something else is substituted, and matters pro- 
gress as though every facility were available. 

This applies especially in mechanics, where it is im- 
possible to provide a tool for everything, and when 
just the tool required—even though there be such a 
tool—is not at hand. 

Our artist recently saw a mechanic who, desiring 
to unserew a pipe, and not having pipe tongs or any 
of the usual appliances for such work, picked up a 
wrench and a piece of a round file and applied them 
in the manner shown in the cut. In 
an instant, and without difficulty, the 
pipe was loosened. 

oo > 
Waterproof Cellars, 


— 











A cellar can be so constructed as 
to be waterproof, if the bottom or 
the floor is first covered with cement, 
the walls built thereon laid in cement 
and the exterior of the wails covered 
with cement. 

This makes practically a water-tight 
basin. The cement used must be the 
best Portland cement, one part; clean 
sharp sand, one part. After a cellar 
is built it is not so easy to make it 
waterproof, Still it cao be done. 
Cover the exterior of the wall with 
the above cement, ditto the bottom, 
and work the cement in under the 
hottom of the wall. 

if these directions are followed, vou 
will sueceed. But if cheap materials 
are used and the work badly done, 
you will be sure to fail. A drain put around the out 
side of the wall, or even inside, below the cellar floor, 
may be efficient in carrying off the water if you can 
give it a good delivery.—The National Builder. 
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A PRACTICAL STEAM STAMP MILL. 
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The ice Bink. 

Skating on real ice in summer attire is rapidly be- 
coming one of the most popular indoor amusements in 
San Francisco. To native sons and daughters who 
have never experienced the rigors of an Eastern win- 
| ter, it is a thrilling novelty. To those who have en- 
joyed the exhilarating sport in a land of blizzards and 
frosts, it is made more enjoyable by the fact that win- 
ter dress is unnecessary. 

These are only a few of the reasons why the frozen 
lake in the big Mechanics’ Pavilion, with nearly 10,000 
square feet of polished surface, is visited daily by hun- 
dreds who can skate and many who are speedily learn- 
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ing. ‘The sheet of ice is five inches in thickness, 160 | 
feet long, and 60 feet wide. At least 500 persons can 
skate with comfort at a time, but it was a trifle 
crowded on the opening night, for no less than 811 
glided or struggled over the slippery surface, according 
to the respective skill of the skate wearers. 

“This idea of a big skating rink with natural ice,” 
said W. W. Donaldson, ‘‘is not exactly a new one in 





A will designed to supersede the old style cumber- 
some and expensive stamp mills, requiring a large ex- 


this country. Right here in this city it has been tried 
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the ordinary type employed in cold storage work. The 
difference here is in the manner of freezing. In cold 
storage it is done in tanks and insulated rooms. Here 
the ice is frozen three times a day, and the refriger- 
ant used is anhydrous ammonia. This is employed 
to cool the strong brine. After the brine is cooled it is 
pumped through a system of pipes 40,000 feet in length, 
which run through the water that is turned into ice. 
The cold brine absorbs the heat. The floor beneath 
is insulated and made up of dead air cells and covered 
with lead to make it watertight. 

“In the placing of the pipes lies the principal secret. 
The pipes run in three centers from a header at each 
: end of the tank. These headers are 
six inches in diameter, and the pipe is 
taken out of each header at six inch 
centers. This admits of circulating 
the brine from both ends at the same 
time. The return is also taken from 
both ends and carried back to the brine 
tank. By this means we have a cool. 
ing surface exposed to the outside air. 
In this way we outwit nature, and our 
ice surface has an even temperature 
all over. Through inch pipes leading 
from the headers the brine is kept in 
constant motion. 

‘“*Of course, after being used several 
hours the surface of the ice becomes 
eut up and somewhat rough. That 
is why we have three sessions daily 
—morning, noon, and night. During 
the intervals the snow is swept off 
the ice, and with a hose or orchard 
sprayer a thin coating of water is 
spread over the ice to fill up the cuts. 
In this manner we have a perfectly 
smooth surface three times a day. The water is frozen 
at a temperature of about ten degrees above zero, 
which would be as cold, probably, and as hard as ice 
frozen in any cold country when the temperature is 
about zero.—San Francisco Call, 
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An Important Patent Suit, 
The case of the Bate Refrigerating Company was re- 
cently argued before the United States Circuit Court 


penditure of power for their operation, is shown in the | three times, but each attempt failed because the or-| of Appeals, C. E. Mitchell and J. C. Carter appearing 


accompanying illustration. The machine crushes to| 


fine powder the gold or metal bearing quartz or rock, 
so that the minerals may be easily collected by con- 
centration or amalgamation. Its height is 7 feet 64 


ganizers did not master the intricate mechanical ap- 
pliances. This is the first natural ice skating rink 
operated in the United States, and the fourth in the 
world. There is one in Paris, another in Berlin, and a 


for the appellant and W. H. Peckham and Edmund 
Wetmore for the appellees. 

The point at issue is in regard to the meaning of the 
part of the paragraph of section 4,887 of the Revised 


inches and ite base 18 by 22 inches, and yet it bas a/| third in Southampton, England. Therefore this is the | Statutes reading asfollows: ‘‘ But every patent grant- 
fourth in the world, and the first in the United States. | ed for an invention which has been previously patent- 
be introduced and put in operation at less than half The successful construction of this rink is the result of ed in a foreign country shall be so limited as to expire 


capacity equal to the ordinary five stamp mill, and can 


the cost 


i4 by 7 inches, and the weight of the complete mill | while engaged in the cold storage business, Fhaicy, 


| 


with feeder is only about 2,700 pounds. The mill is| preparing a similar rink in Chicago when the disas- 


made in sections, easily put to- 
gether, the heaviest piece weighing 
only 340 pounds, to facilitate trans- 
portation by pack animals to min- 
ing localities dificult of access. The 
mill has two stamps, each with a 
stamp stem, and weighing, with 
piston rod and other attachments, 
about 800 pounds each. The stamp 
is raised by the admission of steam 
to the under side of the piston, after 
which the steam is conducted to 
the top side of the piston, by a 
novel arrangement of parts, and 
its pressure applied over a much 
larger area, whereby the blow 
struck by the stamp is given a 
largely multiplied force. The steam 
is made to do the work directly, 
thus adding greatly to the efficiency 
of the machine, and effecting a sav- 
ing of at least three-fourths of the 
cost of fuel as compared with for- 
mer methods. The foundation is 
easily prepared, preferabiy by set- 
ting timbers on end to reach bed 
rock, or by setting them eight to 
ten feet in the ground, upon tim- 
bers arranged to form a solid 
foundation. The machinery runs 
independent of a building, and may 
be set up under a shed. When run 
with a boiler which gives a bundred 
pounds steam pressure, the blow 
struck will equal that of a thousand 
pound stamp, but the force of the 
blow may be regulated in a manner 
similar to that of the steam ham- 
mer. About five horse power is 
sufficient to run the stamp. This 
machine has been in successful 
operation for about two years, and its simplicity and 
great efficiency have earned for it the high commenda- 
tion of experienced miners. It is manufactured by the 
Gates Iron Works, of Chicago, manufacturers also of 


a large line of general mining machinery, 





THE TREMAIN STEAM STAMP MILL. 





to abandon the project. 
| “How is this natural ice produced? There is no 


It has one screen 14 by 18 inches and two, ten years of careful study and experiments on my part | at the same time with the foreign patent,” the appel- 


lant contending that it should be construed to read ‘‘an 
invention which has been patented previous to the 
application for a patent therefor in 
the United States shall be limited,” 
etc., while the appellees contend 
that the meaning is plain as it is. 

The main argument of the ap- 
pellant is that in the revision of the 
law on the subject the language 
had been so changed as to thwart 
the plain intent of the original 
framers of the law, and that the 
statute is therefore open to inter- 
pretation, and should be construed 
as above in harmony with the origi- 
nal law, and thus prevent great in- 
justice to patentees. The appellees 
dispute the right to enter upon an 
inquiry as to the supposed intention 
of Congress, show that the courts 
have invariably maintained their 
view, and argue that if the con- 
struction claimed is allowed, it will 
result in gross injustice to the pub- 
lic. 





The System of Algol, 

An elaborate discussion of the in- 
equalities in the period of Algol 
recently led Mr. Chandler to con- 
elude that there is a distant dark 
body around which the bright star 
and the dark companion producing 
eclipses revolve in a period of 130 
years (Nature, vol. xlv., p. 446). 
This conclusion has been greatly 
strengthened by recent investiga- 
tion by Mr. Searle of the relative 
places of Algol and comparison 
stars from observations made with 
the meridian circle at Harvard 
College (Annals, vol. xxix., 1898). 
The right ascension of the star ap- 


trous fire destroyed the big cold storage building at| pears to be increasing in general conformity with 
the World’s Fair. The plant being destroyed, we had | Chandler’s prediction. 


—~ +0 . 
THE “digue,” or breakwater, of Cherbourg is one 


secret about it. The ice is produced by a machine of of the boldest engineering feats ever preformed. 
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A VERY HIGH WINDMILL. 

One of the highest windmill towers in this country, 
if not the highest in the world, has recently been erected 
at St. James, L. 1., by Mr. Andrew J. Corcoran, the 
designer, engineer, and constructor, of New York City, 
who has attained a world-wide reputation in the build- 
ing of windmills. The tower is 150 feet high, and is de- 
clared by Mr. Corcoran to be “the highest and the 
-trongest windmill tower in the world.” The great 
height of the tower was made necessary from the fact 
that the spring from which a supply of water was to be 
pumped was hemmed in by bluffs, and the bottom of 
the wheel had to be sufficiently elevated to be above 
all obstructions within a radius of about one thousand 
feet. 

The windmill is on the estate of Mr. Prescott Hall 
Butler, and the reservoir which the pump supplies is 
more than a mile distant. There are 6,000 feet of pipe 
bet ween the pump and the reservoir, and the water has 
io be elevated to a height of 223 





canal, which protect it against the influence of the 
tides, are no longer capacious enough to accommodate 
the traffic, or large enough to admit the immense 
steamers which would make Amsterdam their port if 
they could. Two years ago, it was resolved to build a 
new lock, of the requisite size, and the work has since 
been going on. The foundation of the immense lock 
walls is of concrete. All precautions were taken in 
laying the concrete, and the bed was inclosed with 
sheet piling, and pumped nearly dry before the foun- 
dation was laid ; but, before beginning the excavation, 
several borings had been made, which pierced the 
stratum of clay underlying the basin ; and, on pump- 
ing out the excavation, the water rushed in great jets 
through these holes, as it would from an artesian well. 
The concrete was laid over these jets, but the cement 
was washed out of it by the water to such an extent 
that the skillful engineers in charge of the work, MM. 
Van Meren and Bekaar, resolved not to leave such 


it, soas to give an escape for the water; and air was 
then forced into the dome. As there was no eseape for 
the air, the dome being firmly cemented to the sound 
part of the foundation, the flow of the spring was 
checked, and finally reversed, the water discharging 
through the pipe over the surface of the firm concrete 
outside. Meanwhile, the workmen under the dome 
dug out the washed and crumbling concrete, which 
was passed out through the air lock and fresh concrete 
put inits place. The new concrete, being no longer ex- 
posed to washing, soon became as hard as that around 
it, and capable of resisting perfectiy the effeet of the 
springs. In this way all the doubtful spots were re 
paired, and the stone walls of the lock are now being 
laid, on a foundation which Le Genie Civil calls “ irre- 
proachable,” 


————— — | 


African Diamonds, 





The African diamond fields are in the Orange Free 
State, where there is one im 





feet. The reservoir has a ca- 
pacity of 65,000 gallons, and the 
windmill has frequently pumped 
this quantity into the reservoir 
in two days’ time. 

The spring is on a little sand 
bar, overflowed at high tide, and 
the 4inech flowing well had to be 
protected from the salt water. 
The foundation is 46 feet square, 
and consists of eight piers, one at 
each corner and one under the 
center of each side. The corner 
piers were started on a cribwork 
of loeust logs, 10 inches in dia- 
meter, covered with a 8 inch 
hemlock planking, forming a 
support for a mass of well-pud- 
died sand and gravel. On this 
comes a 6inech conerete founda- 
tion for a 5 foot brick pier, to 
which the iron plates are attach- 
ed by three rods running through 
to the loeust ecribwork. The 
base plates are special castings 
inclined so as to give the proper 
batter to the columns, and pro- 
vided with sockets in which the 
timbers are given a firm seat. 
The remaining piers are some- 
what lighter. The framework 
of the first 125 feet of the tower 
is built of the heaviest yellow 
pine framing, three struts 6 
inches square for each corner 
post and 6 X 10 inch struts for 
the center columns, all braced 
together by heavy diagonal tim- 
bers. The bolts and other iron 
work in the tower weighed about 
six tons. The tower is divided 
vertically into a number of 
flights or stories, from 12 to 15 
feet high, connected by stair- 
ways affording easy access to the 
top, which forms an excellent 
observatory 20 feet square, pro- 
vided with a strong railing. The 
top 25 feet of the tower forms the 
base proper of the wheel, which 
is 2'¢ feet in diameter and of 
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the Coreoran type. The con- 
struction of the joints in a wood- 
en tower of this height was a 
matter of some difficulty, owing 
to the wind strains, but the trou- 
ble was overcome by gusset 
plates, heavy bolting, and re-en- 
forcing plates, so that the spring 
from base to platform is prae- 
tically uniform, 

Since 1858 the manufacture of 
windmills has been a specialty 
with Mr. Coreoran, who now 
makes his standard mills in four- 
teen sizes, and pumps adapted to raise water to a 
height of 2,000 feet if necessary. Mr. Corcoran has 
built many other high towers for windmills of large 
capacity, ineluding one for Mr. Stanley Mortimer, of 
Roslyn, 103 feet high, one for Mr. J. F. D. Lanier, at 
Wheatley Hills, 106 feet high, and one for Mr. W. P. 
Yougias, at Little Neck, 125 feet high; but the one for 
Mr. Butler, shown in our picture, overtops them all, 
and forms the most prominent landmark on the Long 
Island side of the Sound. 





ip 


Repairing Foundations. 

The American Architect says: An ingenious method 
of repairing foundation work iajured by springs was 
recently employed on the North Sea Canal, the great 
waterway which jeonnects Amsterdam with the North 
Sea. Of late years, the commerce of Amsterdam has 


rapidly inereased, and the locks at the entrance of the 


A WINDMILL 150 FEET HIGH AT ST. JAMES, 
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doubtful spots in the foundation, but to strengthen 
them by some means. MM. Mortier and Thouvard, 
contractors, have the honor of suggesting to the gov- 
ernment engineers the plan which was finally adopted, 
and which they were employed to carry out. Briefly, 
their proposition was to suppress the springs by means 
of compressed air, until the concrete put over them 
could harden sufficiently to be out of danger from them. 
In order to apply the compressed air, the contractors 
first moulded domes of concrete, about thirty feet in 
diameter, but varying according to the dimensions of 
the spot of imperfect foundation which it was desired 
to make good, and with a shell three or four feet thick. 
In the top of each of these, an air lock, consisting of 
an iron cylinder, with the necessary doors, was set, and 
through the air lock the workmen passed in and out, 
and materials were carried. A pipe was driven through 
the foundation, outside the dome, to the spring beneath 
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portant mine at Jagersfontein, 
and in the British colony of 
Griqua Land West, where there 
are four. Of these, the best 
known are the Kimberley mine 
and the De Beers, the latter of 
which was 80 admirably illustrat- 
edin last summer's Columbian 
Exhibition. 

It but twenty-five years 
since the gems were discovered 
on the Dark Continent, and the 
value of the annual yield now 
exceeds $20,000,000. It is interest 
ing to note that not withstanding 
these large quantities are mined 
and that diamonds have been so 
successfully imitated, their value 
has not declined more than a 
dollar a carat. 

The South African mines have 
yielded larger stones than any 
found in Brazil or India. Some 
of them are of a yellow tint, and 
therefore of low value; but the 
De Beers diamond (42854 carats) 
and the Jagersfontein (9494¢ 
carats), the last found less than 
a year ago, are perfectly white. 
These weights are for the rough 
diamonds, but the Kohinoor 
weighed only 192 carats, and was 
reduced by cutting to 102% 
carats. 

The Kimberley mine has been 
worked to a depth of 400 feet, 
and vertical shafts have now 
superseded the _ inclined 
formerly used as means of en 
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trance. 

The quantity and vaiue of the 
African gems in the market have 
made great changes in the dia 
mond trade. The Brazilian 
gravels are now worked very lit 
tle, as are the fields in India and 
Borneo. London is the diamond 
market of the world. 

Sibtentinlaele 

Decision on Pipe Cutters, 

In 1891 suit was brought in the 
United States Cireuit Court for 
the Southern District of New 
York against James P. Allen, a 
clerk in the employ of the Arm- 
strong Manufacturing Co., 
Bridgeport, Conn., for an in 
fringement of the Sannders pat- 
ent, No. 10,081, dated January 31, 
1882. The Armstrong Manu- 
facturing Co. at once stepped in 
and assumed the defense. After 
nearly two years occupied in the 
taking of testimony, the ease 
came to final before 
Judge Wheeler, who, on November 29, 1892. handed 
down an opinion in favor of the Armstrong Co., hold 
ing that the Armstrong pipe cutter did not infringe 
the Saunders patent. The case was then appealed 
and heard in February, 1894, by a full bench, composed 
of Judges Wallace, Lacomb, and Shipman, who have 
just handed down an opinion written by Judge 
Lacomb in favor of the defendants, affirming Judge 
Wheeler's decision and sustaining every point raised by 
the Armstrong Manufacturing Co. The opinion holds 
that the pipe cutter claimed in the seeond claim of the 
Saunders patent did not cover the Armstrong pipe 
cutter, and that consequently the defendants are en 
titled to a decree dismissing the suit with costs. This 
ends a litigation which has been fought with uncommon 
vigor, the printed matter alone having run up to over 
five hundred pages. The resuit is a source of espocial 


hearing 





gratification to the Armstrong Manufacturing Co. 
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Gorrespondence. 














The Artzena Camels, 
To the Editor of the Scientific American: 

In the Screntivic AMERICAN dated March 17, 1894, 
you copy an article from the San Francisco Chronicle, 
“ Wild Camels in Arizona,” giving a history of their in- 
troduction into that country. These camels, or part of 
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fiber, must be employed ina different manner from 
those which do not possess a direct affinity, such as 
alizarin and gambine, and, again, from those requiring 
a mordant before they can be used for dyeing. The 
successful production of the color to be dyed depends 
upon the minute observance of all these varying con- 
ditions.— Textile Manufacturer. 


Mairy People of Ainw, Japan, 





to green chrome oxide, while the sulphurous acid is at 
the same time oxidized to sulphuric acid, which liber- 
| ates a further portion of sulphurous acid until the 
| whole of the chromic acid is reduced. The leather so 
‘produced is of a pale bluish-green color, tough and 
| flexible, and thoroughly resistent to water. Indeed, it 
is this latter property which distinguishes it from all 
other forms of leather, as the combination of the hide 
| fiber or coriin with the chromium oxide is apparently 


them, are without doubt descendants of alot that were | Fresh and important information on the Ainu, the | more stable than its combination with tannin,and yields 
imported by the United States government just before | .trange, hairy people who inhabit the island of Yezo, | less to boiling water. The leather also can be dyed 


the civil war, and were used to forward supplies from 
this city to the different forts then scattered throngh- 


in the Japan empire, is given in the modest volume 
lately published by John Murray. Itis written by A. 


and produced in a variety of colors, but the dyeing 
|must be done before the leather dries, as its water- 


out Western Texas. When Texas seceded from the | Savage Landor, a grandson of the poet, and a repellent character is such that once dried it cannot be 


Union all government stores in this city were confiscat- | 
ed or appropriated by the Confederacy, and among 
them were about fifty camels, which were made to do 
duty as transports between this city and Forts Dancan 
and Clark. The superintendent in 1862 of this camel 
train was W. D. Marshall, who is now living in this 
city, and with whom the writer is personally acquaint- 
ed. After the war, these camels were again taken pos- 
session of by the United States government, and for a 
year or more were herded at Camp Verde, about sixty 
miles northwest of this city, but were not serviceable, | 
as the rocks were too severe on the feet of the camels, 
and did not prove a success, for the purpose for which 
they were imported. 

The writer's father then lived afew miles from Camp 
Verde, and often heard him, in after vears, speak of 
these camels, and that the government afterward sent 
them out to Arizona, and even there, not proving ser- 
viceable, were turned loose to shift for themselves. 
While I do not doubt the correctness of the article 
copied from the Chronicle, some of the herd now roam- 
ing in the wilds of Arizona are evidently the increase 
of the herd sent there after the war from Texas by the 
United States government. E. 8. 

San Antonio, Texas, March 21, 1894. 


Wool Pycing: ite Principles and Practice, | 
The various processes employed in dyeing wool are 
based upon certain principles, upon the observance of 
which depends in great part the result. These prin- 


clever artist. He traveled all over the island, and 
lived among the Aina for five months. He has illus- 
trated his book with drawings of utensils, houses 
and landscapes, and with portraits of the people. 
He believes that the pure Ainu do not number more 
than 8,000, though the population, including half- 
breeds, is estimated by the Japanese to be from 15,000 
to 17,000. 

Mr. Landor made his observations in a scientific 
manner, taking measurements of both men and 
women. He found the average height of ten pure 
Ainu, five men and five women, to be 624¢ inches for 
the men and 58%¢ inches for the women; with the arms 
outstretched, the men measured 653g inches from fin- 
ger tip to finger tip, the women 614 inches. 

He makes quite clear the total dissimilarity be- 
tween the Ainu and the Mongolian. The eye is Cau- 


casian in its form and setting; the iris is light brown | 


or gray. The complexion is alight reddish brown; 
the hair is generally black and curly in adults, 
though in one section of the island men were noticed 
who had hair and beard of reddish color. 

He thus describes the typical face: ‘‘When seen 
full face the forehead is narrow and sharply sloped 
backward, the cheek bones are prominent, and the 
nose is hooked, slightly flattened, and broad, with 
wide, strong nostrils. The mouth is generally large, 


ja - : : 
with thick, firm lips, and the under lip well developed. 


The space from the nose to the mouth is extremely 
long, whilethe chin, which is rather round, is com- 


ciples are frequently disregarded, and in consequence 
the result of the dyeing operation is unsatisfactory. It 
is evident that all the methods of dyeing wool, silk, 
cotton, or any other fiber must be in conformity both 
with the properties of the fiber to be dyed and with 
those of the dye stuffs. Wool is treated differently 
from cotton, and a dyeing method giving good results 
upon eotton would, when employed for wool or silk, 
give either bad or mediocre results; and vice versa, a 
method excellent for wool or silk cannot be used for 
cotton, owing to the different characteristics of the 


fiber. Wool has the property of resisting toa high | 


degree the influence of acids, so that it can without 


hand, it is very sensitive to alkalies and alkaline 
solutions, which affect it to a high degree. Caustic 
alkalies quickly dissolve wool, and therefore must 
not be employed in wool dyeing. The carbonates do 
not have quite so corroding an action on wool, and 
ean be used toa limited degree—that is, in medium 
strong solutions. Soap has no decomposing effect 
upon wool, for which reason soap solutions can be 
used for cleaning and dyeing. In like manner ammonia 
has no effect, and can therefore be used in place of 
soap solutions. One characteristic of wool is worth 


mentioning here, and that is its inclination to felt. | pelieve that the Ainu are the most primitive of the 
; = Bh page ; 

When boiled in water and wel) worked through in this | northern Asiatic races, and that they may have origi- 

bath, its fibers interlace and form a firmly cohering | 

mass. This tendency must be counteracted as much | peans. 


onion 


as possible in cleaning as well asin dyeing wool. It 
depends much apon the temperature and condition of 
the bath in which the wool is treated. Too high a 
temperature and too long a treatment in the bath 


longed treatment during boiling must be avoided. 


alkaline bath materially increases the possibility of 
felting, so that the use of caustic or carbonate alkalies 
must beavoided. Strong solations of soap also readily 
affect felting, and must be either used in limited quan- 
tity only or be dispensed with entirely. Ammonia has 
not so strong a felting effect as the other alkalies. 


injury be treated with strong acids. On the other | 


‘fond of hunting and riding on their ponies. They al- 
|ways pull a heavy object toward them, rather than 
| push it from them, and they use teeth, feet, and toes | 


| One of the industries in which great changes have 
increase the danger of felting. For this reason a pro-| been made in the last few years, owing to the intro- 
| duetion of new chemical processes. is the tanning and 

Again, the condition of the bath exerts some influ- leather industry. While the tanning of heavy leather 
ence in this respect. It has been observed that an | 
oak and hemlock bark extracts of definite and uniform 
composition, it is in the tanning of lighter leathers, 


paratively short and not very prominent. Thus the 
face has the shape of ashort oval. The profile is con- 
cave, and the mouth and eyebrows are prominent... . . 
In the supraorbital region the central boss is extremely | 
well marked; also the brow ridges, which, however, | 
are slightly less conspicuous than thecentral boss. 
The ears are usually large, flat, and simply devel- 
oped.” 

The sense of hearing is extremely acute, as is also 
that of smell. They know a Japanese from an Eng- | 
lishman by his odor, and yet they do not seem to no- | 
tice the foul odors of their own persons and dwellings, | 
where filth and vermin prevail. 

The Ainu women do the hard work and the men are 





to help the fingers, preferring to pull with the teeth | 
rather than the hands, when a load is heavy. In 


They show little evidence of emotion. Mr. Landor 


once made a man “roar” with surprise and pleasure; 
'but he never saw one laugh. They seem to have| 
‘neither sense of shame nor of fear. 


On the whole, Mr. Landor’s observations lead him to 


nated from the same stock as did the northern Euro- 


—> + + +o 
The Application of Chemistry to Tanning. 
BY PROF. SADTLER. 


has been improved by the widespread introduction of 





such as calf and kid, that the greatest advances have ! 
been made. For these, the “dongola” tanning and | 


the newer “chrome” or mineral tanning processes have | 
almost entirely displaced older methods. The dongola | 


| wetted sufficiently to take up afull color. The process 
is now carried ont at several morocco tanneries on a 
very large scale, and with perfectly satisfactory results. 
Chrome tanning processes involving the use of chrome 
alum and other salts of the sesquioxide of chromium 
las the basis of the tanning vat have been used, but 
apparently the combination does not take place so 
readily as where the chromium oxide is obtained in 
| statu nascendi by reduction from the bichromate under 
\the influence of reducing agents. Basie chromium 
‘salts have also been recently proposed as mineral tan- 
ning agents, but of their practical suecess I cannot 
speak from personal knowledge. That mineral tanned 
leather has taken a strong hold upon the industry was 
made evident by the many and fine exhibits of such 
leather at the recent Chicago exhibition.—Chem. Tr. 


Jour. 
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The First Photographer. 

Under this heading W. H. Harrison, in Photography, 
gives the following summary of the career of the first 
man to introduce the use of the salts of silver into 
photography. 

The first photographer, Johann Heinrich Schulze— 
sometimes spelled Schultzo—was a professor of medi- 
| cine in the University of Halle, and he wrote a great 
/number of medical works, most of which are in the 
| British Museum Library. He was born at Colbitz in 
| the Duchy of Magdeburg, May 12, 1687. When at 
‘school, and before he was ten years of age, Corvinus, 
ithe priest of his native hamlet, was struck with 
his ability; indeed, one Jay he found him in the 
garden studying a Greek Testament. His father 
was a poor tailor at Colbitz. In 1697 young Schulze 
was sent to the Royal Pedagogium at the Univer- 
sity of Halle to continue his education. In 1701 





lhe began the study of Oriental languages, and in 


1704 he was admitted into the University of Halle as 
a student of medicine; he was trained by Professors 
Stahl, Richter and Eckebrecht; he, at the same time, 
gave some attention to antiquarian research and to 
Rabbinic lore. In 1708 he accepted an appointment 
as teacher in the school of the university, and worked 
in it for seven years, at the same time carrying on the 
study of several Eastern dead languages. He then 
attracted the attention of Frederick Hoffman, the 
Boerhaave of Germany, who engaged him to aid him 
in his literary and medical work. He made so much 
progress that in two years he took the degree of doc- 


‘all these movements they are like the anthropoid apes. itor of medicine, and shortly afterward began to ob- 


tain public reputation because of his medical writ- 
ings. After his marriage in 1720 toa relative of Cor- 
vinus, he was appointed professor of anatomy at 
the University of Altdorf. In 1729he was appointed 
professor of Greek, anc, later on, that of Arabic. 
The Prussian government, in 1732, appointed him 
professor of elocution and antiquities at the Univer- 
sity of Halle. In 1738 he was nominated a foreign 
member of the Academy of Sciences, at St. Peters- 
burg, as successor to Bayer, and in 1737 he was pro- 
fessor of theology at Halle. He died October 10, 
1744. Schulze was the first to print an image of an 
object by the agency of light. In 1727 he poured 
nitrate of silver upon chalk, proved that its darkening 
in sunlight was due to light and not to heat ; then he 
printed upon the deposit the image of a piece of 
string tied round the containing glass. This was the 
first photograph ever taken in the world. Next he 
pasted printed matter round the glasses containing the 
deposits, and photographed words and sentences. 
_ —_+ oe ———<“‘i‘“—COCOC~C~C~C~C~SS 
American Coal in Mexico. 
The successful opening of the harbor at Tampico by 


Acids, on the contrary, prevent the felting; and | process isa combination process using gambier. alum, | the jetty system, and the connection of that port with 


this is of importance in wool dyeing, because the acid 
condition of the dye bath is for this staple one of the 
principal requirements. Alkali salts—for instance, 
Glauber’s salt and table salt—have little or no influ- 


ence upon the felting, and may be added tothe dye! It is, however, the successful introduction of the 


bath. Indeed, in many instances they are of advan- 
tage in improving the quality of the color. These re- 
marks about wool apply to all other animal fibers, 
horse hair, rabbit hair, ete., although each kind has a 
special property of its own as regards its power of 
resistance to acids and alkalies. 

Another point of importance in the dyeing of wool 
is the varying properties of the dye staffs employed. 
It is plain that dye stuffs such as fauchsine or saffran- 
ine, for instance, which possess a great affinity for the 





the tanning proper by a treatment of the leather with 


,and salt, together, in the same liquor, and following 


“fat liquor,” or oil emulsified with borax or soda solu- 
tion. 


| mineral tanning processes which is now revolutionizing 
the manufacture of lighter leathers in America. The 
process generally in use at present involves treating 
the skins at first with a weak solution of bichromate of 
potash, to which sufficient hydrochloric acid is added 
to liberate the chromic acid. After the skins have 
taken up a bright yellow color through their entire tex- 
ture, they are drained and transferred to a bath of 
hyposulphite of soda, to which some acid is added to 
liberate sulphurous acid, which reduces the chromic acid 








the interior by the Mexican Central and Mexican Gulf 
railways, gives an additional outlet for our coal and 
coke. The growth of the trade is indicated by the ex 
ports of coal to Mexico: 


Year Anthracite, Bituminous, 
June 30. , tons. 
TED 000 - 00. cocddecbabeesnoesesseovcsones 4,178 34,997 
TEE dee . << ccounssanmituehenal bens, 000 3,683 122,865 
BEDE. 00» cgbnnnercamannenatesssesaaeseben 3,631 114,979 
BEB... ccccccescccdds ssbeduweddddbc codecs 28,080 158,139 


The collapse in silver, with its violent fluctuations, 
has, of course, disturbed this trade in common with 
others, so that exports for the seven months of the cur- 
rent fiscal year have been 85,339 tons, as compared with 
101,087 tons in 1892-93, those for January being 18,474 
tons, against 23,149 tons in that month last year. 
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MANUFACTURE OF SMOKING TOBACCO. 
Tobacco consists of the leaves of several species of 
Nicotiana variously prepared for use as a narcotic. 
While it is principally manufactured for smoking, a 
large amount is also prepared for chewing and to a 
more limited extent is taken in the form of snuff. A\l- 
though the fact has been controverted, there cannot be 
a doubt that the knowledge of tobacco and its uses 
came to the rest of the world from America. In No- 
vember, 1492, a party sent out by Columbus to expiore 
the island of Cuba brought back the information that 
they had seen people who carried a lighted fire brand 
to kindle fire and perfamed themselves with certain 
herbs which they carried along with them. As the 
-ontinent of America was opened and explored, it be- 
came evident that the consumption of tobacco, espe- 
cially that of smoking, was a universal and imme- 
morial usage, in many cases bound up with the most 
significant and solemn tribal ceremonies, The tobacco 
plant was first introduced into Europe in 1558. Jean 
Nicot, the French embassador to Portugal, sent seeds 
to the Queen, 
Catherine de Me- 
dici. The services 
rendered by Nicot 
in spreading 













from time to time and rebuilt, the tobacco from the top 
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going tothe bottom. In from three to five weeks the 
fermentation is carried out and the leaves have a uni- 
form brown color. It is then ready for shipping. The 
tobaceo is bought by the manufacturer from the 
broker and comes packed in casks of about 1,500 pounds 
weight. The hands of tobacco are packed in the casks 
in a circular form, the upper end of the leaves pointing 
to the center. The first operation is casing, which 
dampens the leaves and prepares them for the stripper. 
An expert is required for this operation, it being neces- 
sary to know by dipping the ends what quantity of 
water is required to moisten the leaves without injury. 
After dipping they are placed in an upright position 
in the casing frame and left to drain about an hour, 
when they are ready for stripping. The stripping is 
generally done by girls or boys, and is done by taking 
the ends of the leaves in one hand and with the other 
drawing out the stem. An expert stripper can remove 
the stems of about 150 pounds daily, After stripping, 
the leaves are packed in retainers. They are made of 
2inch maple material, the sides of which are 20 inches 
in length and 14 inches in height and the ends 8 inches in 
width. They are held in place by means of an iron 
band running around the center. After they are filled 

’ with tobacco leaves they 





knowledge of the 
plant have been 
commemorated in 
the scientific name 
of the genus Ni- 
eotiana. The 
chief tobacco 
States in the 
United States are 










are put intoa press similar 
in shape toa copying press, 
where, by turning the 





Kentucky, Virgi- 
nia, Ohio, Penn- 
sylvania, Tennes- 
see, North Caro- 
lina, Maryland, 
Connecticut, Mis- 
souri, and Wis- 
consin, Thearea' 4 
sown with tobac- 
in 1880 was 
about 638,841 
acres. The crop, 
72,661,157 pounds 
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from the coarse tobacco, the materia! is passed through 
a number of brass sieves the meshes of which run from 
12 to 22 to the inch. Thescraps are cut up into a ma- 
chine having two grooved rollers with cutting edges 
facing in opposite directions, forming a jarge number 
of rotary shears. About 500 pounds daily can be cut 
on this machine, it making about 125 revolutions per 
minute. The stem crusher consists of two 305 pound 
iron rollers, 2 feet in length and 18 inches in diameter, 
which revolves at the rate of 100 revolutions per minute, 
crushing the stems, if dry, into fine particles. The to- 
bacco leaves cost the manufacturer from 4 to 15 cents 
per pound. The revenue required by the government 
is 6 cents per pound on manufactured goods. From 
September 1, 1862, to June 30, 1892, 3.956, 862, 124 pounds 
of tobacco were raised in the United States. The 
revenues collected from the same amounted to the 
sum of $573,757,258.58. The sketches were taken from 
the plant of G. B. Herbst, Jersey City, N. J. 

te — 

Alds to Longevity. 

The philosopher may balance the advantages and 
disadvantages of long life, and may decide in favor of 
ashort time of human existence. But it is clearly a 
prime part of the business of the physician to make 
life as long as possible, and as comfortable. There are 
two sorts of pressure which tend to shorten life—blood 
pressure within and atmospheric pressure without. 
This latter is a specially important factor in a humid 
climate like our own. In ad 
vancing age the circulation 
of the blood and lymph tends 
to become siow, and the en 
feebled heart finds its embar- 
rassments inereased by this 
condition. Especially do the 
more vascular organs, such as 
the lungs, the liver, and the 
kidneys, put skids the 
wheels of the blood cireula- 
tion. Plainly, then, an im- 
portant condition of cardiac 
easement, and therefore of 
life proiongation, is the main- 
tenance of an uncongested 
state of lung, liver, and kid. 
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ney. Thus are internal pres- 
| sures relieved, and thus is 
Of 





Smoking tobacco 
is made principal- 
ly from the Ken- 























eardiac energy conserved. 
almost equal importance, at 
3) any rate in Great Britain, is 
the question of atmospheric 




















tucky and Vir- Rams <i my os 
ginia plants. It ~ a4 pressure and moisture to aged 
is a coarse, rank- Le A persons. Situations which 
growing annual, sth - : are at once low-lying and 
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drical stem, which 
attains a height 
of 6 feet and up- 
ward, terminating 
in a panicle of 
pink flowers. It hasalter- ‘ 
nate oblong lanceolate 

leaves, those at the lower | 
part of the stem being | 
slightly stalked and of : 
large size, reaching to 2 feet 

in length. The seeds are 
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brown, with a rough sur- ' 
face. They are of a minute 

size and exceedingly nu- 

merous, as many as 40,000 

having been counted on a single plant. Tobacco will 
flourish over a wide area and in various climates, but 
is best suited for regions having a mean temperature 
of not less than 40° Fah., and where early autumn 
frosts do not occur. ‘The plant is generally started in 
hot beds and transplanted in May. The plants are 
carefully weeded and the soil frequently stirred with 
narrow hoes until they show symptoms of flowering. 
The flowers must not be allowed to form except in the 
case of a few plants left for seed. To obtain fine and 
strong leaves the top is broken off the plant. The 
plants are cut in September, when the leaves have a 
yellowish tint and droop. They are then hung up on 
scaffolds in the barns for a few days to wilt and wither 


MANUFACTURE 











OF SMOKING TOBACCO. 


screw, the tobacco is forced down into the retainer into a 
compact mass about 6 inches in height and width and 
about 20inchesin length. It is then taken out and put 
into the iron feeding box of the cutting machine. The 
machine is self-feeding and can be emptied in from 5 to 
10 minutes. The tobacco is forced or pushed through 
the box to the knife by means of a traveling screw. The 
screw is pushed forward by a feeding arm and aratchet 
wheel which connects to an arm of the fly wheel by 
means of a circular rod, the upperend of which is at- 
tached to a regulation slide. At every revolution of the 
fly wheel, which makes 150 revolutions per minute,a dog 
which is connected to the feeding arm drops down in 
between the teeth of the ratchet wheel,at the same time 


in the air, after which they are dried by artificial heat, | pushing it forward, causing the screw which passes 


with a temperature raised gradually up to 170° Fab., 
the drying being completed in four or five days. The 
tobacco at this stage is brittle and cannot be handled. 
The contents of the barn is then left till moist weather 
oceurs, and then, by the admission of atmospheric 


air, the leaf blades by the moisture become soft and | 


pliant. In this condition the leaves are stripped from 
the stems and sorted into qualities, such as “lugs,” 
“firsts,” and “seconds.” These are made up into 


through the hub of the ratchet wheel to move ahead, 
which in turn forces the tobacco toward the knife. 


By shifting the regulating slide the knife can make 


from 50 to 300 cuts tothe inch. The feeding box holds 
from 16 to 18 pounds. The cutting capacity of the 
machine is about 1,000 pounds daily. The tobacco,after 
pressing and cutting, is caked and has to be separated. 
This is done by steaming. A hollow zine pan, about 
15 feet in length and about 5 feet in width, is suspended 


hands or small bundles of from six to twelve leaves from the ceiling, about 150 to 200 pounds of tobacco is 
each, and in this condition are ready for fermentation. ‘then placed upon it, and a steam pipe inserted into one 


They are then piled up on the floor to a height of 5 or 
Sfeet. Within this stack a process of fermentation 


end, the steam passing through and escaping out at 


‘the other, the heat of which causes the material to 


is set up and the temperature of the mass rises steadily | curl and loosen. For flavoring or saucing, sugar, lico- 


till it reaches about 130° Fah. The pile is taken down 


| rice, and saltpeter are used. For separating the fine 









Such 
weighs down ata 
single stroke bo- 
dy, mind, and life. 
The difference to 
aged persons be- 
tween living at 
the sea level and 
living five hun- 
dred feet above it, 
between living in 
amoist atmo- 
sphere and living 
in a dry one, is 


pressure 


sometimes quite 
incalculable. Not 
seldom life may 


be lengthened by 
five or even ten 
years by living in 
an atmosphere which is bovh light and dry. These 
physiological considerations are commended to the 
aged and to the physician of the aged. While 
physiological explorers are busy in the laboratory, 
clinicians must not imagine that new discoveries can 
be applied in practice without constant and intelligent 
effort on their part. Knowledge, iike freedom, “ filters 
slowly down,” but there is no objection to a little arti 
ficial acceleration of the pace.— Hospital. 








The Navies of England, France and Hussia. 


The seventh yearly edition of the ‘‘ Aide Memoire de 
POfficier de Marine,” the compilers being M. Edouard 
Durassier, Chef de Bureau in the French Ministry of 
Marine, and M. Charles Valentino, late of the French 
Navy, and now a sous chef de bureau in the Ministry 
of Marine, gives the following statistics of the relative 
naval strength of France, Russia, and Great Britain : 


France and §=Great 

France. Russie. Kussia. Britain 

Armored ships......... 66 BS 21 81 
Unarmored ships....... 160 72 P=, 4 Gay 
Torpec boats 230 180 410 155 
ES 2,227 1,573 3,800 2,803 
BOAMED,... 6060s eeeeeee 41,536 38,000 79,586 42,507 
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RECENTLY PATENTED INVENTIONS. 


Engineering. 
Locomotive ExHavsr Nozzux.—John 
O'Neill, Plainview, Ul. This mozzle ts adapted for 


ready application on all kinds of locomotives, is always 
under the fu!l contre! of the engineer, and ts designed to 
relieve the working parte of the locomotive of any back 
pressure. The nozzle casing is held on a stand pipe, 
and has a contracted outlet in which is a revoluble cut- 
off secured to a shaft, the catoff being actuated from the 
reversing aheft of the engine, eo that no back pressure 
will take place in the cylinders, and at the same time 
the neceseary dranght will be given in the boiler fines. 


Bailway Appliances. 


SIGNAL AND SWITcHIne APPARATUS. 

John D. Taylor, Chillicothe, Ohio. This invention 
provides an electrically controlled and operated mechan- 
lem to serve as al’block signal system, a switch operator 
and crossing signal, al! controlied by the current, bat so 
arranged as to give the danger signal in case of failure of 
the carrent. The improvement consists in the combina- 
tion of electric motors, semaphore-operating mechanism, 
controlling magnets, and switch-operating mechanism. 
The switch mechanism can be applied to transfer 
switches as well as to derailing ewitches, and the im- 
provement is applicable at the junction or crossing of 
any number of roads, it being impossible, with this im- 
provement, to give the right of way to trains on two 
roads at the same time through careies#ness. 


SwitcH AND SwitcH OPERATING MR- 
cHANIsM.—Joseph E. Downer, Allenport, Pa. This isa 
simple device, applicable to any kind of a train, and pro- 
viding means whereby a switch may be set from the 
train, either for the main line or for a siding, while the 
train is moving, even at a high speed. Centrally of the 
switch rails is pivoted a shifting block with concave 
side faces, and there is an operative connection between 
the rails and the block, while the trip mechanism on the 
engine or other part of the train has projections adapted 
to engage the shifting blocks on either of their sides, 
euch mechanism being conveniently operated by one on 
the train 





Mechanical, 


Be_t TIGguTeENER.—George H. Han- 
aon, Elieworth, lowa. According to this improvement a 
tightening pulley is located at one ‘side of and poeyond the 
adjusting mechanism, eo that the puliey may be applied to 
either the outer or inner face of the belt. The pulley is 
held on an axle fitted in a socket of the adjusting bar, the 
axie standing at right angles to the bar, and the latter ex- 
tending oatward some distance beyoad the plane of the 
standards projecting from a base plate. The tightener 
may be placed at any desired angle to a support. 


Agricultural, 


HARVESTER.—Bennett Osgood, Pen- 
der, Nebraska (Martha J. Osgood, administratrix). This 
ia an improvement in machines which cat, gather, and 
bind grain, forming it into a shock before discharging it 
from the machine, the invention providing for the simple 
construction and aatomatic operation of the cutting, bind- 
ing, and bundie carrier devices. The cut grain falls onto 
a carrier and is taken ander a presser hood whose project- 
ing arms gether « sufficient quantity to form a bundle, 
which ie tied by a binder mechaniem, when the bundle is 
moved by «weeps to a bundle carrier and thrown into a 
shock frame, which, when sufficiently filled to form a 
shock, is lowered, and the shock passed out in an upright 
position. 


THRASHER AND SEPARATOR. —Daniel 
&. Geiser, Waynesborough, Pa. This invention relates to 
machines in which the straw and grain are discharged 
into revolving screening drums, the construction being 
simplified and cheapened by dispensing with complicated 
mechanisms, the improved machine effectively and eco- 
nomically separating the grain and straw. In a revolving 
joclined drum are internal «piral-edged ribs, while fingers 
or combe are «0 arranged and connected with the cylin- 
der of the thrasher that when fed internally with mixed 
straw and grain the revolving action of the drum moves 
the etraw forward and on the #pira'-rings, while the grain 
settios and passes off through the open faces between the 
rihe to the winnowing devices, which have carrying fin- 
gere and reparating com he. 


SEED PLANTER OR GUANO DISTRIBU- 
Ten.—4ohn P. Allen, Sr. Dawson, Ga. This machine 
delivers cotton seed, corn, peas, etc., and guano or other 
fine fertilizers, aniformly tn drills. and in greater or less 
quantities, as desired. It ie an improvement on a former 
invention of the «ame inventor, providing means for the 
convenient control of the distribution of seed and fertil- 
izer, and for such construction of the covering plows that 
they will sermount an obstacie met with and antomatically 
return to their normal or covering position. These plows 
may aleo be readily thrown out of contact with the 
ground when desired. 


Hoe Sry AND Frep TrRovaH.—Albert 
Auchiy, Montgomery City, Mo. This ety is a walled 
structure with! intermediate partition, there being double 
folding pendent doors at one side of the partition on the 
rear wall of the «ty, with ewinging and folding doors on 
the other side of the partition, means to retain the doors 
upwardly folded, and a runway below the doors along 
the rear of the sty, while connected with the floor is 
4 trough sdapted © receive rocking adjustment, afford- 
ing means for the safe feeding from the same troagh of 
a litter of emal! pigs at the side of the parent sow, pre- 
venting waste of food or the entrance of the pigs within 
the troagh. 


Cow STa.Lt. — Joseph Ardron, Man- 
dan, North Dakota. This invention provides simple 
means designed to prevent the fouling of the bedding in 
cow stalls, a presser piece being arranged to contact with 
the hackbone of the cow when it arches its spine, cansing | 
the cow at ench times to step backward, thereby pre- 
venting the floor or tw<iding or the anima) from becom- 
ing fonied 
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vided by « partition into a feeding and a storage com-| J, AMP.—Franz Gedies and Carl | like the old type, dry botanies, but by suggestion and the 
use of the induction method awakening the interest of 


partment, the partition having a gated opening near its 
bottom, while a lid covers the storage compartment. 
Within the storage compartment is a screen for auto- 
matically screening the grain or feed when necessary. 
Spray Nozzix.—Charles Hood, Puyal- 
lup, Washington. This nozzle is adapted to spray 
plants, trees, etc., with liquid poison, the device afford- 
ing an exceedingly fine spray or fog, having more force 
than the ordinary spray, while the cleaning of the nozzle 
when stopped up is readily effected. The nozzle has no 
outside attachments likely to catch on vines or shrub- 
bery, and may readily be converted into a sprinkler. 


CHICKEN BroopER.—John C. Nicholls, 
Blue Mound, Ili. In this brooder fresh air only is sup- 
plied to the brood chamber, and the bottom is gently 
warmed, while a greater portion of the heat comes from 
above. The brood chamber has a removable bottom 
covered with sand, so that it may be readily cleaned, and 
there are runs at each side of the chamber. 





Miscellaneous. 


Fire EXTINGUISHER AND ALARM.— 
James C. Morton, Washington, N.C., and Edward B. 
Freeman, Norfolk, Va. This is a combination apparatus 
more particularly adapted for use in connection with 
lumber driers or kilns, which are, according to this in- 
vention, equipped with flood pipes connected with a 
suitable source of water or steam supply, or both, and 
with mechanism adapted to open the proper valves in 
case of fire. The draught or stack flues will be at the 
same time automatically closed, and an alarm sounded 
by a whistle or gong. 

WINDMILL. — Myron H. Richardson, 
Windom, Kansas. This is a strong, simple and light 
machine, designed to afford a great deal of power in 
proportion to its size. It is readily thrown into and out 
of gear, in the latter case affording very little resistance 
to the wind. A governor actuated by the centrifugal 
force of the main shaft and wheel operates to make the 
whee! turn at a uniform rate of speed without regard to 
the force of the wind. 


Sprrait Levet.—Erik Olson, Neihart, 
Montana. According to this invention a disk or wheel 
is secured to the stock, and around the hub of the disk on 
opposite sides of the web are cylindrical tubes contain- 
ing spirit or mercury, and having a bubble to indicate 
on a graduation on a ring held against the corresponding 
face of the web. The graduation on each of the rings jis 
formed on concentric circles, the lower half indicating 
degrees and subdivisions, and the upper half bevels, cuta, 
and pitches, corresponding to the degree indicated by the 
bubble on changing the position of the stock. 

Hook FOR MINER’s BUCKETS, ETC.— 
George W. McMillan, Hurleton, Cal, The shank of this 
hook has a spring-controlled tongue adapted for locking 
engagement with the hook, while a latch pivoted to and 
pendent from the tongue is in constant engagement with 
the hook, serving to maintain the tongue in locked or 
closed position, and protecting the spring of the tongue. 
Should a bucket carried by the hook strike an obstruc- 
tion, the bail would only be forced into better locking 
engagement with the book. The device is very simple, 
strong and inexpensive. 


Wrre Reev.—John A. List, Bartelso, 
Tl. This is a simple form of reel for mounting on a 
wagon or other vehicle, for winding or unreeling wire in 
the construction of a fence, and its construction is such 
that the wire may, by means of a guide arm, and without 
possible injury to the operator, be directed across the 
face of the reel to cause it to wind at either end or at the 
center of the reel, as required. 


AccouNT KEEPING APPARATUS. — 
Samuel H. Boylan, Armour, South Dakota. This ap- 
paratus is designed to obviate the necessity of keeping 
the ordinary account books, as day-book, ledger, etc., 
providing instead a convenient method of keeping 
original entries upon tickets in envelopes, and summar- 
ized on the envelopes, to be filed for ready reference. 
The apparatus provides a two-part case, with removable 
cover and body portion open at one end, spring catches 
securing the parts together, and there being in the body 
portion guide rails, on which slides a follower having 
flanges or guides, by means of which the envelopes and 
tickets may be readily kept in order, but be always ac- 
ceasible. 

EASEL.— Hattie F. Beecher, Port 
Townsend, Washington. This device may be used as a 
drawing table, but is especially adapted for workers in 
water colors. The table proper may be adjusted at any 
desired angle, so that the colors applied will flow with 
greater or less rapidity, and the table is also adjustable 
vertically, while the pallets and brush holders are so con- 
nected with it as to be simultaneously adjusted, as re- 





Schunke, Berlin, Germany. This is an adjustable lamp 
adapted to be readily brought into any desired convenient 
position to facilitate working or reading. The lamp- 
carrying tubular arm of a vertical standard adapted to 
be readily clamped to a table or other support has a 
longitadinal projecting rod, on the outer end of which is 
a vertically adjustable arm to which is secured the base 
of the lamp, whereby the several adjustments are readily 
effected. 

Ick CREAM FREEZER.—James 8. Stid- 
ham, Floyd, Texas. According to this improvement the 
refrigerating box, arranged to be revolved by a crank, has 
in its several sides openings to receive elongated cream 
cups, the latter being so arranged as to form a lining 
within the ice box, and so that every cup will be exposed 
throughout its length to the action of the ice. After the 





cream or ices are frozen they may be preserved for quite 
a time without replenishing the ice. 

SasH BaLance.—Valentine Schirmer, 
New York City. This improvement is adspted for win- 
dow frames of different dimensions, being capable of 
convenient adjustment for increase in tensional force of 
its spring, and adapted to receive a locking adjustment 
to retain the coiled spring from relaxing when the 
balance is prepared to receive and sustain a window 
sash. A novel mechanism is provided to permit the free 
introduction and removal of the sash, and effect a work- 
ing connection between the sash and counterbalancing 
devices. With this attachment no chains, palleys, or 
weights are needed, and a sash fastener is not required, 
as the sash may bé readily locked in any desired posi- 
tion. The sash may also be arranged to swing inwardly, 
to facilitate cleaning. 

SurercaLt CHarr.—Oskar Baruch, Ber- 
lin, Germany. The seat of this chair has an articulated 
connection with the frame, to be capable of up and down 
movement, while the back is supported on the upper part 
of the frame and slides longitudinally, being capable of 
assuming various angular positions in relation to the 
seat. The several parts are conveniently adjustable, so 
that the patient may be placed in any required position 
for the surgical operation. 

Foot REst For BicycLEs.—Milton W. 
Smith, Long Island City, N.Y. A toothed plate is, ac- 
cording to this invention, fastened to a clamp which is 
vertically adjustable on the bicycle fork, while a swing- 
ing arm having a hub journaled on the face of the 
toothed plate is provided with teeth to engage the teeth 
of the plate, there being means for fastening the hab to 
the toothed plate and a foot rest on the outer end of the 
arm. The rest may be adjusted vertically in the usual 
way, and may also be adjusted to and from the rider, to 
bring it into desired position for an easy rest. 

Desi@n FoR Door PULL, ETC.—Charles 
Sotecheck, New York City. A stem-like figure simulat- 
ing an oak leaf projects from each end of this plate, and 
the stem-like figures are also entwined with coils, the flat 
plate of the pull having at ite side edges scroll-like figures. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

TS 
NEW BOOKS AND PUBLICATIONS. 


A History oF MATHEMATICS. By 
Florian Cajori. New York and Lon- 
don: Maemillan & Co. 1894. Pp. 
xiv, 422. Price $3.50. 

We have nothing but commendation to bestow upon 
Professor Cajori’s history. On the title page he gives a 
quotation from Professor Glaisher to the effect that no 
subject loses more than mathematics by any attempt to 
disassociate it from its history. The science in itself 
often seems dry, but when its history is brought together 
and put into the excellent shape in which we find it in 
the present work, what seems to the layman a dry skele- 
ton is clothed with a most attractive form. The work 
is naturally largely biographical, telling of the work of 
each investigator in turn, and of their various disputes 
and counter theories. 


A Pocket Book oF MARINE ENGINEER- 
ING RuLes AND TABLES. By A. E. 
Seaton and H. M. Rounthwaite. 
London: Charles Griffin & Company. 
New York: D. Van Nostrand Com- 
pany. 1894. Price $3. 

The title of this book, which we have given somewhat 
fully, explains sufficiently its scope. When we state that 
it is very attractively printed, illustrated as required, con- 
tains an index and excellent table of contents, and is 
elucidated by 127 separate tables, we think enough has 
been said to show how valuable it will be found by the 
working engineer. It is bound in flexible leather with 
rounded corners, so as to present a very workmanlike 
appearance, suggesting utility to the practica] marine en- 





quired for the convenience of the artist, whether sitting | gineer. 


or standing. The pallets and brush holders are so 
mounted on the table supports as to be adapted to re- 
volve, thus being always in convenient proximity to the 
table and the artist. 


CurTAIN. — Joseph Darling, Baldwin, 
Pa. Combined with the roller, operating cords and 
guides, is a bracket having a main plate at the inner ends 
of which are upwardly and downwardly projecting arms 
to which the operating cord is connected, and having at 
its outward end a lag with a seat for the roller stad, and 
devices for locking the stad In the seat. The construc 
tion and arrangement of parts permits of the extension 
of the curtain outwardly beyond the operating cords, to 
fully cover the window, a double crank lever also en- 
abling the operating cord to exert leverage to sustain the 
bracket and curtain in position. 


PORTABLE FoLpineé SEAtT.—James R. 
R. Morford, La Harpe, Ill. This is a device which, 
when not needed, may be «lid as an envelope upon a 
folded ambrella, in which way it may be carried about, 
affording a temporary seat for one desiring to rest for a 
time in the open air. It consists of a tapered hollow 
standard, to the top edge of which are hinged seat bars 
adapted to fold across each other and project beyond the 





PeRp Box.—Jobn H. Denison, Maquon, 
Di, This box is prefernbiy made of metal, and is di-! 


standard, there being a spring catch adapted to interlock 
with one seat bar. 


THE WoRLD’s CONGRESS OF RELIGIONS. 
Edited by C. M. Stevens, with an in- 
troduction and review by Rev. H. 
W. Thomas. Chicago: Laird & Lee. 
1894. Pp. 368. Price 50 cents. 


This book claims to be a complete and concise history 
of the world’s congress of religions held at Chicago. It 
contains extracts from the various addresses delivered 
there and contains portraits of some of the participants. 
ELEMENTS OF SYNTHETIC SOLID GEOME- 

TRY. By N. F. Dupuis. New York 
and London: Macmillan & Co. 1893. 
Pp. xii, 239. Price $1.90. 

This exceedingly well treated and well made book is 
intended by the author as a continuation or sequel to his 
work on plane geometry. 

GUIDE TO THE Stupy or Common 


peaeen : as ven 4c" TO 

ANY. By Vo ot 
Boston: D. C. Heath & Co. 1 
Pp. xxiii, 246. Price 85 cents. 


This excellent and interesting work is designed for the 
ase of advanced schools. It treats of modern botany by 
modern methods, so that a peculiar life and aspect of 





reality is given to the subjects,the work reading not at all 


the students. It covers very interesting ground and is so 
written that it can be read almost as a literary work, 
while it may also be employed as a text book pure and 
simple. 


A TREATISE ON THE KINETIC THEORY 
oF GAsEs. By Henry William Wat- 
son. Oxford: Clarendon Press. 1893. 
Pp. xiv, 87. Price $1. No index. 


The author states that his object in his treatise is to 
make the existing state of the theory more widely known, 
in the hope that mathematicians may be induced to turn 
their attention to the theory, and thus remove, if possi- 
bie, the obstructions remaining in the way of its com- 
pleted establishment. The work is very mathematica) in 
treatment and will prove a valuable contribution to this 
branch of physics. 

HeEtIcAL Gears: A _ PRACTICAL 
TREATISE. By a Foreman Pattern 
Maker. New York: Macmillan & 
Co. 1894. Pp. xv, 127. Price $2. 

The author believes that this is the first work on the 
subject which has ever yet appeared written by one who 
claims to be a pattern maker. It is fully illustrated by 
clear and demonstrative cuts, so that an exceedingly 
practical aspect is given to the treatise. It forms a valu- 
able addition to the literature of foundry and machine 
work, which has received so mach attention during the 
last few years. 

PRACTICAL WORK IN Heat. By W. G. 
Woolleombe, M.A. Oxford: Claren- 
don Press. New York: Macmillan 
& Co. 1893. 12mo. Pp. 61. Ilus- 
trated. Cloth. Price $ 

A college text book using mathematics freely. The de- 
scription of experiments, to which the entire work is de- 
voted, is very clear, and doubtless the book will prove of 
value for use in connection with any standard work on 
physics. 

2" Any of the above books may be purchased through 

this office. Send for new book catalogue just pub- 

lished. Munn & Co., 361 Broadway, New York. 
—— 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


APRIL, 1894, —(No, 102.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors showing a handsome colonia! 
residence just completed at Ashbourne, Pa, for 
Charles Salmon, Esq. Two perspective views and 
floor plans. Cost complete $11,500. Frank R. 
Watson, Esq., Philadelphia, Pa., architect. An 
elegant design. 

2. Plate in colors of a Chicago dwelling designed for an 
architect's home, and recently completed at Morgan 
Park, Chicago, I. Two perspective views and 
floor plans. Cost $4,200 complete. Mr. H. H. 
Waterman, architect, Chicago, Il. 

3. Two perspective views, interior view and floor plans 
of the elegant residence of Judge Horace Russell 
recently completed at Southampton, Long Island. 
Mr. Brace Price, New York City, architect. An ad- 
mirable design in the colonial style of architecture. 

4. An English cottage at Buena Park, Chicago, Il. Two 
perspective views and floor plans. Mr. James 
Gamble Rogers, Chicago, Ill., architect. A unique 
design in the Gothic style of architecture. 

5. A residence at Southport, Conn. Two perspective 
views and floor plans. A picturesque design in 
the modern colonial style of architecture. Mr. W. 
W. Kent, New York City, architect. 


6. A cottage at Freeport, Long Island, erected at a cost 
of $2,600 complete. Perspective view and floor 
plan. A unique design. Mr. W. Raynor, Free- 
port, L. L., architect. 

7. A residence at Rogers Park, Ill. Two perspective 
views and floor plans. Cost $3,948 complete. An 
attractive design. Mr. C. W. Melin, Chicago, Ill., 
architect. 

8. Two perspective views and floor plans of a dwelling 
rently erected at Rogers Park, Ill., at a cost of 
$3,720 complete. A unique design. Mr. Robert 
Rae, Jr., Chicago, Ill, architect. 

9. A cottage at Morgan Park, Ill., ‘erected at a cost of 





Perspective and plans. Architects, Mesers. Weary 
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Business and Wersonal. 


rhe charge for Insertion under this head ts Une Dollar a line 
for each insertion ; about eight words to a line, Adver- 
risements must be received at publication office as carly as 
thursday morning to appearin the following week's issue 
rv. 8.” metal polish. Indianapoiis. Samples free. 
ror Sale—Patent No. 6,517. G. R. Chittenden, Men- 
jon, il 

Handle turning machinery. Trevor Mfg. Co., Lock- 
port, N. ¥. 

-ompressors for every possible duty. Clayton Air 
oc reasor Works, % Cortlandt Street, New York. 

rhe Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Nickel-in-slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 

centrifagal Pumps for paper and pulp mills. Lrrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

<orew machines, milling machines, and drill presses. 
rbe Garvin Mach. Co., Laight and Canal Sts., New York. 

emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 

rhe best book for electricians and beginners in elec- 
tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mail. #4; Munn & Co., publishers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co,., Scientific American office. 361 
Broadway, New York. 

The Fulton Foundry and Machine Works, No. 21 Fur- 
man St., Brooklyn, N. Y., have resumed operations in all 
their departments, and request a renewal of custom 
from former patrons. E. B. Willcox. 

Wanted, Bridge Salesmen—one for each State in the 
Union. competent to make sales of bridges and super- 
intend erection when necessary. Address, stating age, 
experience, salary expected, etc., L. B. 1107, Chicago, Ill. 

To Manufacturers and Importers.—A man of energy 
and business qualifications, who has been in the hotel 
business for twenty years, intends establishing, in a live 
and crowing city of over 100,000 inhabitants, an agency 
for several lines of trade which will not conflict. Cor- 
respondence solicited from manufacturers, importers, 
and jobbers. Satisfactory references or bond will be 
given. Address M. A. B., 111 Liberty St., New York. 

[Send for new and compiete catalogue of Scientific 
and otber Books for sale by Munn & Co., 31 Broadway. 
New York. Free on application. 




















HINTS TO CORRESPONDENTS. 


Names and Address must accompany all 
or no attention paid thereto. This is for our 


give date of paper and or number of question 

Inquiries not reasonable time should 
be repeated ; will bear in mind that 
some answers require not a little research, and, 
though we endeavor to ly to all either by letter 
or in it must take his turn. 

Buyers to purchase article not advertised 
in our columns will be with addresses of 
houses manufacturing or the same. 

Special Written Information on matters of 
personal rather interest cannot be 


pe 
Scientific American Su peepoute v= referred 
to may be had at the office. 
Books referred to ~~” of 


price. 
Minerals sent for examination shonld be distinctly 
marked or labeled. 





(5927) Littleton asks the correct solu- 


Scientific 


American, 








mented, and the whole inclosed in a brick building. A. 
You will require a twenty horse power boiler to heat the 
40,000 gallons in a day or a 10 horse power boiler to heat 
in two days and keep up the supply. The only way with- 
out noise is to connect the top and bottom of the boiler 
directly to the tank in the same manner as a kitchen hot 
water boiler, and heat by circulating the water. 2. How 
does aluminum rank as an electrical conductor * A. The 
electric conductivity of aluminum is 0°51, copper 1-00, or 
0°83, silver 1°00. 3. Can either temporary or permanent 
magnet be made out of aluminum? If not, what percent- 
age of iron or steel would be necessary to use with it ? 
A. Aluminum is very feebly magnetic. Have no data as 
to alloys. It will probably decrease the efficiency of iron 
or steel in magnetic force. 4. Does electricity travel 
on the exterior or center of a conductor? A. Electricity 
is supposed to travel on the surface of metals. 5. Is 
there any difference in the resistance between bare cop- 
per wire and either annealed iron, lead, or steel wire, each 
of the last three to be heavily plated, and of the same 
size as the copper wire? If so, how do they compare, 
also in cost? A. There is probably no perceptible differ- 
ence in the conductivity of a solid copper wire and any 
other metal heavily plated with copper. We judge that 
the plated wire will cost more than solid copper wire. 
6. Where can I get a catalogue of amateurs’ chemical ap- 
paratus? A. Address Eimer & Amend, New York, for 
chemical apparatus. 

(5930) W. D. F. asks: 1. Is a license 
that has been issued to an engineer in Missouri good for 
this State? A. No, unless issued by a United States in- 
spector, when it is good for the district. 2. Where shall 
Iapply to obtain an engineer's license, either first or 
second class, and what are the necessary requisites? A. 
If a marine license, apply to United States inspector at 
Chicago. If for stationary engine, apply to local inspec- 
tors where inspection laws are in force. Otherwise no | 
license is required. 3. Do I need a different license to | 
run a locomotive from a steamboat, or to run a stationary 
engine ? A. Where a license is required, the kind of en- 
gine is specified. 4. Whatare the best books for an en- 
gineer to stady for good solid information on steam? A. 
Among the many excellent works on steam engineering | 
in our catalogue, which we mail free, are “* Locomotive | 
Engine Running and Management,”’by Sinclair, $2; “Lo- | 
comotive Catechism,” by Grimshaw $2; A larger cate- 
chism, by Forney, $5; “Stationary Engine Driving,” by 
Reynolds, $1.75; “The Modern Steam Engine,” by 
Colyer. $5; “The Triple Expansion Engine,” by Win- 
gate, $1; “ Marine Engines, Boilera, and Propellers,” 
by Edwards, $5; “Manual of Marine Engineering,” by 
Seaton, $5, by mail. 5. Is the examination for a second 
clase license difficult, that is, will it involve technical 
points not easily understood by experience and not book 
knowledge ? A. You will require some experience, to- 
gether with a study of the catechism and familiarity with 
engineering names, to give you a passable license. 

(5931) R. W. asks: 1. Will a tank of 
water empty as fast through a simple hole in the bottom 
of the tank one inch in diameter as through another hole 
in bottom of the same diameter with 20 feet of pipe at- 
tached perpendicularly of exactly the same area as hole? 
A. The tank will empty fastest through the 1 inch pipe by 
the force of gravity through the additional head. 2. Will 
a basin at the top of a perpendicular pipe with only 4 
inch opening into 2 inch pipe discharge as quickly as if the 
discharge pipe was all 4 inch, both pipes open at bottom ? 
A. The basin will empty fastest through the 4 inch pipe 
for the above reason. The stream is broken in the 2 inch 





| laws and practice 
| equaled facilities for 





pipe and has very little pull due to gravity as in the solid 
column of the 4% inch pipe. 3. Will a tank empty more | 
quickly through the same opening 1 foot from the ground | 
than if it was raised 6 feet, free discharge in both cases ? | 
A. The difference in gravity is too small in a difference | Ba 
of feet, in elevation to be observed, although there isa) 
difference in favor of the lower position. 


(5982) C. A. W. writes: 1. I have ashunt- | 


wound dynamo which gives 10 volte and 43 amperes, 
which it was built for. Can I reduce it in any way so it 


stella sinaailinain be teemestidanintiaiieten Cot 


4 cells of gravity battery to one of storage battery? A. 
Yes. For charging use at least 5 gravity cells. The 
charging with them will be very slow. 


(5936) G. F. H. asks: Why is it that the 
wire with which an electric light (incandescent) is sus- 
pended is made up of two insulated bunches of very fine 
wires, of about 15 wires in a bunch? Would not two 
solid wires of same size as each bunch be just as good ? 
A. The construction is adopted to secure flexibility. 
Solid wires would be just as good otherwise. 


(5987) A. E. 8. writes: 1. In the office 
where I work there is a slow-moving belt, which when 
running is charged with electricity, so that I can draw 
sparks from it with my knuckles. I out of curiosity 
placed the bulb of an incandescent electric light near it. 
To my surprise I had the northern lights in miniature, 
but when I placed the light back in the socket it imme- 
diately burned out; still, when placed back near the belt, 
the same phenomena would occur. A. The ph 
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displayed by the incandescent lamp have no connection 
with the presence or absence of the carbon. 2. If black 
is the absence of color, what is the color of a small quan- 
tity of air? A. Black is better defined as the absence of 
light. Air is without color or transparent in small 
quantity. 

(5938) R. E. W. asks: 1. Will cotton- 
covered wire (No. 34) answer nearly as well as silk-cov- 
ered for a small induction cell? A. Yes. 2 Wonld 
best quality tool steel be fine enough to make the com- 
pound magnet in Bell telephone receiver? A. Tool steel 
will answer very well. Shear steel is better. 3. I have a 
Kidder magneto machine which does not generate as 
powerful a current as when it wis new. Is there any 
way to increase the current? A. Better send the machine 


| to the manufacturers. Withouta personal examination 


of it we will be unable to suggest any remedy for the 
difficulty. 4. Will No. 12 galvanized iron wire be the right 


kind for a two or three mile telephone line ? A. Yes. 





TO INVENTORS. 
An experience of forty-four y and the preparation 
undred 


of more than one b thousan potent ons for pa- 
| tents at bome and abroad, enable us > vate rstand the 
on both continents, and tc un- 


to possess 
procuring patents everywhere. A 
gnats of the patent laws of the United States and all 
foreign countries may be bad on ication, | nanny 
qouaepoiting the securing of patents, either at home or 
are invited to write to this office for prices 


abroad, 
| which are low, in accordance with the times and our ex- 


Address 
CO.,, office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 
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by waiker, Bradish & we ERinatesccesdsccosnece 
Bag. See Traveling 
Bank, poy savings, 
Barometer, compound ts Haul srr.080 
WE cc cce cece ccec ces cccccccccccccccceceosecocceses 
Sy iis tie: MEE. 0000 ccececccccccsesoceces 517,136 
ate seneneonhinseditntnd 517,091 


Barre! 
Barre! washer. F. E. Anderson 
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minow. ‘metal covered, EK. ‘. Greentieid.. Vv .276 
Riectric calli apparatus, D. H. Bloe.......... 617,299 
Electric eleva EB. Herdman (r).. - Tae 
ae beater, %. B. Rowley. . BIT,170 
Electric pater ee dynamo-electric machine, J. Ww. Bi 4 
oasenseeheeerccedecce 7,106 
Electric switch, J. 8. Gibbs.. 7100 
“1 apparatus, safety cut-out for, ‘Lemp & 
I iinebhantien cndthdaskhnenbidevadscdectink 517,120 
Electrical indicator, A. E. Kennelly. . . Ss 
Electrical keyboard, C. E. Allem.................... $17,402 
Electrically-operated elevator. F. at eccuas ¢ (r) 11,400 
Elevated carrier, G. Keen. : . 186 
Elevator. Bee Electric elevator. 
Elevator —~* 5" device, G. C. Hawkins... 517,117 
Elliptical spring. E. Y iin Sonsentiambiog 617,106 
Engine. as engine. 
Kraser. slate or blackboard, D. BE. Dempsey........ 617004 
Exhibiting machine, combined card and dice. o 
. Watasc eo . 73 
Extension —y 7 Dovey... edd . STs 
Extractor. See Stump ex tor. 
Fan, electric ventilating, C. W. De Mott........... 
Fence machine, band, EK. Warner................... 


Fence post, A. ape. 
Fence, wire. 8. C. 






re pe 
Fire extinguisher, D. F. 
Fire kindler, P. Peschong 
Folding machine, W. Mendh: 
Fruit picker, Ww ‘H. Haw 
Fur * oem pelts, machine for cutting, C 
iE winnssacnesnehsbedaaieiehaheakel 

Furnace. See Smoke qannene furnace. 
Furnace grate, boiler, H. C. 


W iget . 517,180 
Furnace or other flue, still Chamberlain ‘& Agari. 517/404 
ichards. 617,087 


Furnace, traveling grate, F. H 
Furniture, device a 5 “A ap covers on ‘up- 


holstered, H. ST, 906 











Furniture, office, W.J. MeGrath. |... 517,122 
Gauge. See Cali G.Wily Tf zauge. 
Galvanometer, ill pune. : 617,258 
Game apparatus ‘n L. Co ’ $1), ,22 
Game maehine, Nich-encented.. J. A. Hunt 517,46 
Game of curling, device for playing the, J. B. 
Hamilton....... 517, 108 
Garbage burning apparatus, W. Risiey. 517.901 
Garbage crematory, woke «& P belanoy.. 517,285 
Garment supporter, W. C. Hoyt. 517,278 
Gas engine, . Thayer seat $17,077 
Gas generator, H, F. Smith............. 517,208 
Gas machine, hydrogen, H. ¥. Pomeroy. , 517.082 
Gas, manufacturing, Ga. Ly Westman..... : 5I7,ae 
Gas meter, H. H. Sprague........ S17 See 
Gas meters, etc., reiater tor, ii, B. Goodwin... 517,406 
Gas producer, DR Miciscccccesecaus 517,271 
Gasometer, W. Wood soe 517,24 
Gate, A. Cronkhite................. ., 07,881 
Gate, Russel! & Mattoon venue co. B9T0T0 
GREE, Ub SoMa sn 000-20 00000 000se0c0 -» O17, 006 
Ge tor. See Gas generator. 
Glass motsies, apparatus for manutnetustng. H. IT 0M 
CORRE E HNO Reet Seeeee . . . » OM , 
bd ‘finishing machine, A. J Fe i . seceees O17008 
Governor, marine engine, J. W Winters , 517, 
Grain shocking —_ er *R. Connell... pf OBS 
rille, RK. T. Bert AT, 
Guide and fish plate. combined. H. W. Cramer... ah ae) 
Gun lock, breakdown, J. c: ~aunneh : 517,082 
Hair curler, 8. K. Mathe . sine 517,960 
Hammer, steam, IT’. M. Sheaves. . O70 
Handles and covers to vesseis, attaching, a. W. 
Niedringhaus.. . 20 


Hanger. See Apparel hanger. Door banger. Pic- 
H i i bair, 8 F. Puringt 
or swinging cbair, urington 

aoe i Brocksch midt 
Harrow, revolving, 8. Shoemaker : ‘ 
Harrow, track, H. ker Rt 
Harvester, cotton, G. Lispenard 517,060, 517; ry 
Harvesting implement, hay, Smith & Lioyd....... 517.3 

a? Aries with hair, machine for covering, P. 






















| =» abe 
tion to “ the reason that a top stands up while spinning.” | can be used for nickel plating ? I mean, connect it with | Battery. ceotouetey pets. ee ri TOO «pn spassaserensessecnsecnereees - 
A. Gyroscopic force is the cause. A rotating body | bath, so I can reduce the current down to say 1 to 4 volts, | eae eR BIT-367 | Hay stacker, J. SvmEnizessssscwesoceavoneanae. st ue 
always tends to rotate about the axis giving the highest | and still have current enough to nickel plate with a | Boer. method cyte a Sayre ie ait 517,280 Beasts rh, gfrecests...... ennetie ouvensivate 517,27 
moment of inertia, The mathematical investigation is | bath of about 20 gallons. I have tried it with reduced method H — a Heating and cooking denten, 3. Alltngham py nr sal 
difficult. If you consider that a high moment of inertia | speed, but the minute I connect the bath up the current | “ ; Ho A 8 a, ©. as DEER <2000+.00+ IL se 
means high centrifugal force, you can reach some concep- | runs down to nothing. A. It is possible by changing the Wayland i sit Hing J Nichols. “Sows me sic 124 
= Se Goengnal guar Oak ta ginty ene extites with yous Oy Bicycles gearing, A: D. Pringle.,......,.....,. 511088 | Hog trough, C. ¥, Halgier......... air Ml 
(5928) 8. S. G. asks what icksil jg | Damo; but it will be at a great disadvantage. Itshould Bicycles, etc., driving mechanism for, Allen & See Check hook. a 
. S. quicksilver Is inet eeetaliinn, |. Peas ise-nte sence 102000 +sesccesooerimiennonstan 517,373 | Hook, J. D. Kellogg... ..........csececceceeeererees 617,221 
used Quic! meta! that be rewound. If you try to use it t ng, | Stower or Sctce emp, rotary pressure, J. 8. God- Horseshoe, A. W. Ti iinedenwseddanbeat 517,176 
a fe. A. iaieer ts 2 work your system by ampere meter, not by volt meter. ST cneucaassseosens a eR Baap he ea 8 517,273 | Hose coupling, J. M. Prior........... 517,182 
s fluid at ordinary temperatures. It is solid and ductile nickel ‘. ler. See Steam boiler. Hose coupling clamp, F. D Taylor 547,128 
there that per- 2. What voltage and current is required for plat soiler tu etc., protecting ends of, H. Wigge.. 517,372 | Hose cutting and mounting mac bine, ‘Nolan & 
ne oe, 2 Se ang Oe aoe ing? A. At starting, use 01 ampere per square inch of Bolt cutter, M. D. Luehrs .» 517,284 Connell! ; 517,057 
manently magnetized ? A, No. 3. How can Imakea|'™%* ™ , 1. B. Ab 7,423 | Hub, wheel, T. 8. Field. 517-26 
electrode, at 5 volts. Reduce 0°02 ampere at? volts. 3. Boox’ duplicati J. Oiditeid | Hub, wheel, I. N. Rothroe 517.24} 
food battery out of carben sticks, tetmenings of the What battery wonld plate well? A. A large plunge, or, Book su Ca Work wi 3 Tpylor ptf 
electric copper. copper "a. | Book, , J. B. Nash ydran erce 7.061 
‘eat to semeell dais eae eo gn the better, porous cup bichromate battery. For plating dy- jot OF range stretcher L. te Cobb Hydrocarbon burner D. x. Somers... eH 
ix. cake ~ & es ‘ 
carbons washed and dried. ‘The upper ends of the car- _— we refer you to our SuPPLEMENT, Nos. ae and | Brake. as beahe. indicator. Peat indicator. bit.0n8 
fread Wheat maki i ler & Nienstacdt .. 517,371 
rarafine We applied. #0 the eale and allowed to| (0983) R. W. says: Will you kindly | Bred orcse "es: i eer einen 5 acinar 
a podlbrons -_ » * Notes neries * col formula for Bung cl bk. roning machine, sarment, | = Obhoen ........ 517.238 
saturate them for a distance of about an inch. Upon print in your “ N and Q) jamin a u | Burner. ydrocarbon burner. Oi] burner. Jar fastener, fruit, » E. Lo ke us gpemsersertesteteeee oe 
the saturated ends of the carbons are cast lead | Writing fnid? A. 1. Black Writing Fiaid.—Digest 44) °WVaporburmer, "on UU | dar rack on holder: frat, A. BF a 
‘aps. Use about 8 or 10 rods to each battery and connect pound logwood in fine chips for twelve hours in 3 pints Calculating : =F P boulier Pr tesseee ooh 8 | K kolétime machines, « stopping mechanism for cir 
the carbons to the wire. Insert the rods in a glass or | boiling water, then simmer down gently to 1 quart, care- | Caliper gauge. C: ere ee bos | Ladder. serial, J. D. Alexander. .....-.-..0.0.0.... SE 
vlazed earthenware vessel. They should be arranged in fully avoiding dust, grease, and smoke. When cold, de- Cal pers, m micrometer, J. D. Sloane. ..... sgeresesvees aoe fire, i Bra ’ 4 seasensarverene reese ies 
the outer part of the vessel, and in the center of the cant the decoction and dissolve in it by agitation 20 grains | Camera tri <4. support, E. W. Perry, Jr Pe Pi ia he OWE venscnsea- as -convoeeree te 
series of rods insert amalgamated zinc yellow chromate of potash; it will then be fit for use. 2. ng machine, card, A Lam p, earburetina eae, A. Kitson.. 17.386 
mepe = aates lectric, F Rockw =.. ovevccccsos MED 
Blue Writing Fluid (Mohr).—-Pure Prussian blue, 9 parts; | device for weaving ~ <n strands Lamp, e 3 as 
cn The cell used in this battery is the bichromate | *!¥¢ egy De | Lamp decreas, are. 8. Heim + : oH fez 
formed by making a saturated solution of bichromate of | OX#lic acid, 154 parts. Triturate to a smooth 4 ay with | Can Cane. umbrella. R. Waples, Jr Lamp, , Incandescent electric, ri ahiel eK uttle. a pd 
Ocoee nd onty olting Salk one tte Mo metab — oe | Sa bate, w | Hast, Move & Teewis........-.----ro0se-e-rcesseeeee+ BMS 
°f commercial sulphuric acid. It is used in themanafac- | '* uid. | Gee bane enpaeee 2 Afting or hoisti took, i. Winkie... 000. 17 
h | Car brake staff A wt @ 
turing of thermometers and barometers, in silvering (5984) W. C. V. asks: 1. Will the elec Car bu mechanism, H. (ig carrier cushion. F ve oe Or wigares oo 517,133 
looking glasses, in amalgamating precious metals in min- | tric motors described in No. 641, ScrENTIFIC Anenicax | Gar coupling, 3 Las carne == ia 
‘ng. Also for mercurial air pumps and in batteries. | SurrLemEnr. develop as much power froma given bat- Se A. | Loom'sheddi tech ania, ¢ tea Molar. ves 
this | Car draught rigging, A. Loom, slat and wire fi ve 
‘s salts are used in medicine and in the arts. 4. What - ghee oy of motor manufactured? A. No; | Oa. mall or cnprens, W, Lounge or couch, folding. athe 
‘hakes a compass needle stand north and south? A. The| is designed as a simply constrocted motor, and is not Car safety guard, pabricator. ©. &. A. Dela , 
“arth nay be considered a great magnet, having north | supposed to give the highest efficiency. 2. Do the motors A mat ag at Lubricator, C. H. of Ridsdale... nsqre 
an " ' . e i= oe a ae | SN a ooo dlidhedae 517,292 Laamber trim mmings for boxes, etc., preparing, A 
the ame manner as any magnet. 5. What would be a; than others? A. The efficiency of a motor is indepen- Case. See Packing case. Show case anne | ts om aT Oa Be RR - hae 
food work for me toget on electrometallurgy ? “Elec-| dent of this. 3. Is it more economical to use ® primary | “ata pice te i ei BS wearary iors si i ebgetteal, fe M. Hite. Se 
‘tv Deposition of Metals,” by A. W. Watt, price $3.50. | battery directly with a motor or to charge a secondary | Casting crane type, ‘einebach Nea siheenaias "340 | Meat choppi machine, W. Sch cae - eT 
and then the secondary bat- Castings, mould ld for makt Bailey.......... 517,05 | Meat cutter, C. Broeg.............. 50... +00 
(5929) L, D. G. asks: 1. What is the | >stery with © primary or Centrifugal separator, maxing. 517.363 | Metal sheets, machine for joining and rolling, W 
smallest sles » G as iy me tery with the motor where it pate red Chair. . an me 8. G pi ding a oe E iieionie” 611,146 
time? A. It is better to use Chat etal mach 
“aud without mole, raise the temperatore of 40,00 | A'e® tarry direct. | Shite obs vented: 3.1. pve 77" SIEM MUN Tngposting appara tt eee 
wns Of se8 water from about and Ciroult Glose®. C. W. AMOR... ».....-.2.002;0s0ec00s- ' ‘ 
at that temperatare, rite aera (5985) M. S. P. asks: Will two cells of See Hose coupling clamp. Testing ma- pte Bar ca sons SOE 
’ every twenty-four hours? | storage battery be sufficient motor in Coflee making machine, Ligt & Brith... ier ume, 2.0, Wee... ss. at 
ware Pumped in and out ? ~ oan oe ai Conte eevink apparatta. C. ©. Claweos.......-. ~St Mixing machine, He. Harvmaiiia. 00000... 617i, 61.1 





sides and bottom of the teal to be ticked and ce | Surruawame, No. 641, eachcell having sx plates, 8by 10; 
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Mouldings, corner piece for room, A. Simon 
Mop wringer and pail, A. H. Ramey. eget 
Motor. See Kiectric motor 

Musical tustrument, W. A. Setfert 

Nut lock, P. EB. Bourgeois 

Nut lock, BE. &. Carpenter 

Nat lock, J. D. Tynes 

Oil barner, C. A. Ho aridge. 

Ol] berner, crude, M. Lynch 


Oiler for elevator guides, automatic, W. J. Fergu- 
«~ ? 


eon 

Ordnance. automaticaliy-operated breech mech 
anism for, Noble & Murray 

Oven, bake, J. J. Pfenninger 

Oven, baker's, F. Stolz 

Packing case, D. F. Griffiths 

Paper making machine, G. Lind 

Paper pulp making machine, A. Sheidon 


Pavements, method of and apparatus for repair- . 


ing asphalt, A. H. Perkins 
Phonograph. 1. lL. Sanborn . 
Photographic background holder, C. O. Johnson 
Photographic camera sbutter, W. L. Lightford 
Photographic gallery skylight, W. Shaw ef ai 
Piano, zither, A. Marberger 
Pian, music desk for upright, J. P. Rix hardson 
Picker. See Frurt picker 
Picture hanger, adjustable 
Pipe. See Tobaces pipe 
Pitman bead, P. Swe sao 
Pianer, felly, W. R. Dunn 
Planter. corn, B. F. Smith 
Piattorm, step, A. G. Leonard 
Piow, J.T. & J. A. Drummond 
Plow, J. 3. Bdge 
Plow, steam, C. F. Johnson 
Post. See Fence post 
Precious metal, ornamenting and etching, H. 

tiood win 
Preserving vewetables, «i 
Press. See Toggle press 
Printing machine, piaten, Harrild & Buckland.. 
Propeller, screw, A. W. Case 
Propeller, screw, F. Otte 
Pruning implement, J. L. Joyce 
Polverizer. A. Fiscus 
Pulverizing machine, W. M. Fuller 
Pump, compression or exhaust, H. A. Fleuss 
Pumping apparatas, W. B. Nevill 
Punch, stamping, Saltskorn & Nicolai 

ticket, G. F. Matteson 


, M. Sehwarts 


Dupoot- Deanis 





° 
Radiat vr. oll, H 
Rali ¢ lam pit vm « 
Rallway cross tie, T 
Rallway c 
Railway, ele 
Railway flag siynal, aut« enatie. D. M. Balley 
Railway rail and chair and ut iting same, 
Suppes 
Raliwar switch, H. EFiliot 
Railway aewitch, J. C. Wolverton 





Railway switcea and signal apparatus, Norton & 
- ae 


Devine 

Railway t« -ruinai transfer and switch yard, J. 
Millar 

Railway tie. metal, A. B. Roberta 

Railway track structure, P. Hevner 

Raliway trolley, electric, F. &. Church 

ake. See Hay rake 

Refrigerating machine, L 

Registering mechanism, (. 

Revolvers 
D. B. Weason 

Ring gauge, W. F. Doll 

“mw machine, Saltzkorn & Nicolai . 

na Coffee, cocoa, etc., apparatus for, C. A. 
Otto 

Rod mill floor, G. Lehbherger 

pomeg wil, taper, C. B. Andrews 

Safe EK. Clar 

Sail \ vessels. T. W. Rateey 

Sand distributer, H. Moorhouse 

Sash securing device, A. Little 

Sereen. See Window screen 

Secondary battery, G. L. Ballard 

Separator. See Centrifugal separator. 

Sewing machine, D. Brown 

Sewing machine, J. C. Goodwin 

Sewing machine, buttonhole, W. V. Miller 

Sewing wachine trimmer, J. C. Goodwin 

shears, H. T. Seymour 

Sheet metal cans, manufacturing, J. Lee 

Sheet metai spinning, macbinery for, F. 






Siock 
(rott 





Shenrt shackle. F. Robinson 

Shelf, metallic. C. W. Marquardt 

Shee nailing machine, BE. Db. Childs 

Show case, W.G. irwin 

Sieve, ash. J. Goldman 

Signal. See Railway croesing danger signal. 
Rallway flag signal 

Signals, electrical apparatus for controlling, M 
B. Leonard 

Sleigh knee socket, B. F. Sweet 

smote and spark arrester, E. R. Jones 

Smoke, apparatus for removing impurities from, 
K. v. Reiss 

Smoke consumer, 4. Rhoden 

Rmoke os w furnace, 8. T. Armstrong 

foal reas and stamping machine, D. 

» * -—r 

Spindie bearir Me. J. H. Norchrop 

Spinning mule safety attachment, E.G. Varney 

Spinning spindles, device for adjust ing bearings 
of, G. O. Draper 

Soring. See Eliiptica) spring 

Ptair rod, A. Jones 

“tamp attac hit “a device, J. G. Pulling 


Stamp canceling and postmarking letters, ma- 


chine for, M. J. Dol pbin 

Steam botler, G. F. Nilsson 

Steam boiler, water tube, 4M. H. ©. Shann 

steamer, frait or vegetable, M. Fuller 

Stool and cane, camp, M. R. Mathewson 

Store fixture bracket, KR. P. Palmenberg 

Straw stacker pneumatic, J. W. Nethery 

Stamp extractor, G. B. Puller 

Switeh. See Klectri © switeb. 

Telephone switch 

Tabict foratng machine, J. Reddow 

Tanning, process of and apparatus for, C. B. War- 
rand 

Telephone switch, ¥. KR. Colvin 

Telephone system, single-line, Sabin & Hampton 

‘Tenaion device, H. Hibbert ¢f « 

Testing machine clamp, ©. C. Miller 

Theermocaater. H. Wilson 

Thermometer, E. A. Linder 

Tile and constructing same, 
Braner 

Tile placing levice, T. C. Cook 

Tire, C. Kebr 4517 All, 

Tire, poeumatic, ©. L. Ames 

Tire, pneumatic, Toilmer & Potter 

Tire p rotecto r, pases satic. A. 8. Davy 

Tire, whee, A ies 

Tire, wheel, é Kebr : 

Tires to wheel rims, means for securing pheu- 
matic, ?. Davies 

Tobacco pipe. E. UG. Deloe 

Toagle press, W. B. Brock 

Tongees and grooves in ends of flooring boards, 
machine for forming interfitting, J. P. Burn- 
ham 

Tonguing and grooving ends of Soortng boards, 
machine for, J. P. Burnham 

Tool holder, ¥. A. Pratt 

Torpedo launching tube, Licyd & Hutchinson 

Transom opener aj E. Anger 

Traveling >ag, G. Wiitringhaus .. 597 181, 

Tricycle, F. Bena ; 

Trimmer. See Fewing mac ~ trimmer. 

Trolley catcher, L. G. Mow 

Trough. See Hog trough 

Truck, BE. Hickman 

Track, house moving, &. C. Maple 

Trusa, C. B. Rostel 

Tag, hame, H. Bockelman 

Turnstile, +. P. Waimeley 

Turntable, Pratt & Brunner 

Turntable, G. Robrbech 

Turret mechaniom, F. H. Richards 

lwieting machine stop motion, H. & J. W.  . 
lines 

ly pesetting apparatas, L Jobneon 

Typewriter caine a a onde 

Vaive, J. A. Cattanach 

Vaive, D. MeCormack 

Vaive, J. 6. Stannard 

Vaive, air. D. &. Berry 

vane rt burner, J. A. Lannert ef al 
ticle whee, W. W. Valentine 

Veuse! sailing. J. M. Boorman 

v is, self-reguiating discharge for closed, 
H. & T. A. schiueter . 

Vises, J.M Loews 

W ashboard, G. B. Lutomeki 

Washing machine, Z. M. Lindiey : 

Washing machine, H. Rh. Ward cose 

W atechman’s shot-proof box, §. EB. White........ 

Wheel. Ree Vehicle wheel 

Whirliviz, W. J. MeCarthy 

Windmill, W. A. Blank 

Wiedmill. G. B. Snow 

Window frame, stained giass, H. A. Lewte 

— eserwen and stiachment, ©. H. 

tr : 


Railway switch. 


Hieminating, P.M 





swinging cylin der and trigger lock for, 
-» S17 


. 517.285 
517.239 
517,195 
517,177 


517,364 
517,45 

2 
$17,338 
517,215 
517,047 


$17,275 
517,287 


517,040 
517.025 


















517.314 
517,270 


. 17,279 
517,296 


517,158 


517 268 
517 

SI, 

517-180 
517,388 
517,156 
617 229 
str. 4s 


517,12 


. 17,019 


517,166 


517,219 


517,080 
SIT. 1% 





Patent Foot Power Machinery, 


Wire cloth holder, W. Lasar 517,408 | 
Wire netting machine, G. M. Wright 517,54 
Wrench, 0. C. Stanley 517,074 
Wrench. combination, H. A. Post. 517,388 


Wringer. See Mop wringer. 





DESIGNS 


Bicycle clip holding block, G. BE. Curtis............. 2160 
Brushes, etc., back for, C. Graf . *. ib 
Carpet fastener, otalr, J. Day 23,158, 23,158 
Coin receiver case, C. (. Clawson 23,154, 23,155 
Dish, cover, C. EB. Haviland 23,149 
Electrical instruments, supporting frame for, E. 
Weston D156. 23157 
Picture frame moulding, A. H. Durbur Bim, Bis 
Stove or range, cooking, Magee & Osborne Bike 
Stovepipe section, J. Spea: - oon 2161 
Toothpicks, etc., holder fa ie, J. Le Wg. ...0200000000 23150 


TRADE MARKS. 


Baking powder, C. T. Long. ....... 6.06. .-cnceeeneeees UAB 
= springs, Smith a Davis Mau facturing Com- ai 


Canned. fish, fruit, and vegetables, Moos & Com- 
pany.... " 

Chemical and barmaceutical preparations, 
Actien-Geselischaft fur Anilin-Fabrikation.... 24,418 

Cigars, J, M. Goldstein. ............ 4418 


Cigars, H. R. Kelly & Company . 24M 
Cord, braided cotton window ‘or sash, “Samson 
Cordage Works . MA 


Fider-down cloth, Henry H. Bells ‘Sons ompany .. 4,409 

Electrical charge or current, apparatus for the 
Ineasurement of, European estern amoctetegs 
Instrument Company 


Fertilizers, J. J. Allen’s Sons 420 
Iron and cast steel and articles manufactured 

therefrom, wrought, Jonas & Colver : 24.482 | 
Lamp chimneys. Jones, McDuffee & Stratton..... 24.425 | 
Leather, White Brothers & Company... Ey 42 
Lime for disinfecting and whitewashing purposes, 

W. H. Phillips niides Al 
Machinists’ tools, Collins Compan: 24 45R, 24434 


Medicina! tonic preparation, Bi lings, Clapp & 
Company eee M4 
Mineral waters, M. Hirschler 45 
Pool balls, Albany Billiard Ball © jompany .. UAB to mu. 428 

Radiators. steam and hot water, riffing 


Iron Company 
Remedy for coughs, colda, and throat and lung 
affections, A. F. Walker . MATT 
Soap for manufacturing and domestic purposes, 
oil, Buzby & Bickley C ompany eee 
Soap paste, toilet, Buzby & Bickley C ompany .. 421 
Watcheases, gold- -filled, Boss wares Case Com- 


SR .csnccencens . 
Woodworking machines, Bentel & Margedant 

Company — 
Yarna, threads, braids, and twist, silk, Strohl, 

Schwartz & Cie... - 4410 


A printed copy of the s fication and drawing of 
any patent in the fo ing list, or any patent in print 
issued since 1863, will furnished from this office for 
2% cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for — Ff of the inventions named in the fore- 
going list, provided they are simple, at a cost of each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 31 Broadway, New 
York. Other foreign patents may also be obtained. 





WModvertisements. 


ORDINARY RATES. 
Inside Page. each insertion « « 75 cents a line 
Back Page. each insertion « « « - $1.00 a line 


tw For some classes of Advertisements, Special and 
Hwgher rates are required, 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning Ww appear in the following week's issue. 





Complete Outfits. 


Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
on VING Machinery 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 


Home Training, etc. Catalogue free. 
Seneca Falis Mfg. Co. = 
685 Water Street, Seneca N. Y¥. = 





Planers, Drills, Machine Shop 


LATHES. sneges™, ea Be ty ¢ Lathes, Toole and Supplies. 


Catalogue Free. SEB. ) 
1) c o LVERT ST., CINCINNATI, O. 





PEC 


Noe .wt . OTTO KONIGSLOW 
Fe atah 49 HIGAN ST. CLEVELAND, O. 








AMMONIA MOTORS.—A DETAILED 
description of the geperates devised by Mr. MacMahon 
for the recovery = © ammonia cunpmere’ for the 
pulsion of cars in a motor of his invention. With 1B 
lastrations Contained in SCIENTIFIC AMERICAN 
Sc PPLeMENT, No. 944. Price cents. To ve had at 
this office and from all newsdeulers. 


Graduated Beam Calipers. sfelipers. 
1 Trad 


Scienti 

poses a4 | + Metric S. SS) om All 
warranted accurate. Send for circular and a 
Address E.G. SMITH, CoLumata, Pa, 


= Do Your Own oauce.*2 


Small N 
RINTING, ‘i casy, pened rete 
oney maker and = for 
= presses, t ma X- 


——— KELSEY & CO., MEKIDEN, COnm, 


BDGE TOCciLsS 
are often aeerty ruined by using a grind- 















stone not to the work. Our 
quarries produce a large variety of grita 
suitable for grinding any tool. 
May we send you our Catalogue, 
ich will give you some information? 
GRAFTON STONE COMPANY, 
No. & River Street, — GRAFTON, OTO- 


HYPNOTISM: 8 Unce easily acquired’ Ilustrated 
$1. Prof. Anderson, 8.A. 4., Masonic Tem'le,Chicago 


The McCONNELL 


Germ Proof Filters 


REMOVE MICROBES 
—AND— 
All Kinds of Disease Germs, 
Is a Filter and Cooler Combined. 
The ice as it melts is filtered. 
No other gravity filter does this. 


The McConnell Filter Co. 


BUFFALA, WN. Y. 





Fertilizers are Un nprofitat itable 


INSTRUCTION MAIL 


In Architect: 
Architectural I Drawing. 
eating -— Ventilation, 





inaliat 
ELECTRICITY dents shite need only 
know now to read and REE Circular 
4 —— stating ke subject ¥ L. taink 0 of studying 

The Cerrespendence school Mechanics 


and Industrial Sciences, Seranten. Pa. 


AQOOSTUDENTS.. 











Uniess they contain sufficient ash 
| fertilizers should ms, % least 6 per cent. of Po - 
Fertilizers for Potat bacco, Fruits and Vegetables 
should contain from 10 to iaare per cent. of Fotash, To ob- 
tain best results use fertilizers containing enough Potash 
or apply Potash salts, such as Muriate of Potash, Sul- 

hate of Potash and Kainit. Instructive pamphlets and 
nformation free. Address, 

GERMAN KALI WORKS, 


BENNETT BUILDING, NEW YORK CITY. | 


i ome “OTTO” 


GAS AND GASOLINE 
, ENGINES, 
| Bouin Secs os 
in country indepen- 
dent of works 
or gas 
Ne Boiler, 
OVER No Danger, 
30,000 SOLD. Neo Engineer. 
OTTO GAS ENGINE WORKS, PHILADELPHIA, 


Parsons Horological Institute. 


earn the Watch Trade 


Engraving and Jewelry Work. 
PARSONS, IDE & CO 2 Circular free, 






















302 Bradley Ave., PEORIA, ILL. 





12” ORI LES | My a Strest,” New Youn 


Cerrect in La and Price. 


TOWERS 4»> TANKS 


PATENT SECTIONAL 


ALL IRON TOWERS 


of 4 and 12 Celamns, for 
Water Works, Cities, Towns and Manu- 
factories. 


PLAIN, ALL WOOD TOWERS. 
ELEVATED TANKS - 
for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks. 


Louisiana Red Cypress Wood 
Tanke a Specialty. 


W. E. CALDWELL CO. 


219 E. Main Street, 
LOUISVILLE, KY., U.S. A. 


BUY 
TELEPHONES 


That are geod—not ‘cheap ~y 7s on differ- 
ence in cost is little. We y——s% our a 


us and 
— our customers agai loge by ipa ~—_ — 
ur guarantee and -- -t + are BO 























Goonp 
WESTERN TELEPHONE CONSTRUCTION CO. 
44 Monadnock Block, CHIcAGco. 
Largest Manufacturers of Telephones in the United States. 











MATCH * MACHINERY. 


Latest im Comp 
DONN EL Yio Buttonwood Street, Pt Street, Phileaeiphie) Pa. 


Patent Electric 
VISE. 







saving; 4, — =U! han- 
die to bring jaws to the 
simply one movement. 


The screw and nut is not used 1-10 as much as the 
old way, consequeney will be 4 Y sess ) Car. 
NUFACTURED B 
Capital Machine ool Ce., Kubarn, N. ¥. 





oil, t, Views of World's 
Temperance and otber subjects for profitable 


Beekman St. New York. 
B. COLT & CO. 189 us sate st., cricage, DL 


= Criterion and Parabolon MAGIC LANTERNS 
and Ste Lime, or Electric Ligh' 

Fair, Scri pub- 
lie lectures or private talks. 16 

Chee 5. 





Family Ice Machine iS‘yccpare ouc’s self sods water, $450 and up: "Ly Denadon®, 


ore, SL. Seltzateurs 
up. L. DERMIGNY, 126 2th st., N. Y. 





WORLD'S FAIR HIGHEST AWARDS 


Medal & Diploma 
on our [INCUBATOR and 
BROODER combined. 






P Brooder. 
= Old “ Rehable” Leads Them All. 
25 a ou are interested = 
Pee try, it will pay you 
35 — 4c. ip stamps oH 
Rz= T2-p. cat., giving valuable 


nts on poultry culture. 


| Reliable Incubator & Brooder Co., Quincy, Ill. 
F YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. Eixc- 
Tric Co,, 28-30-32 West Court St., Cin’ti, O. 


BARNES’. 


UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared, 
Self Feed Drill 


og for Catalogue 


















W. F. & JOHN BARNES CO., 
1999 Ruby Street, Rockford, Ili. 


TECHNICAL SCHOOLS: THEIR PUR. 
pose & and its Accomplishment.—By Prof. R. H. Thurs- 
2. per discussing the im nporiance. to the le 
and a the nation of the intre Dauction and perfection 
of technical education in the United States, and its de- 
velopment as a part of a state and national system. 
Quatained = et ees ws y SUPPLEMENT, 
S34 and 93>. Price 10 cents each. To be 
hed at this office and from all newsdealers. 











Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 
L. MURRAY MOORE, 
Rechester, N.Y. 


/AWELL JAGHINERY | 22" 


Well Toola, “A fortune for 
Py rite rilloe Borie Welle 
with Adamentine, Can take a core. 
wonderfu 













ARTESIAN WELLS —BY PROF. E. 


G. Smith. A paper on artesian wells as a source of 
water supply ntial geological conditions of arte- 
sian wel Some chemical features of artesian well 
supply. Contained in_ SCIENTIFIC AMERICAN SUP- 
PLEMENT. No. 944. Price 10 cents. To be had at this 
office and from all newsdenlers. 


Oi. WELL Supp -y Go. 


91 & 92 WATER STREET, 
PITTSBURG, PA. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for other Oil, Water, or Mineral Tests 


nes, 
Drilling Tools, see.” Bimotrated 


catalogue, ¢ lists, and dis- 
count s ee on request, 


Useful Basks! 


Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professiona. 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring 8 
copy have only to ask for it, and it will be mailed to 
them. Address, 

MUNN & ©O., 361 Broadway, New York. 


KNITTING MACHINERY. 
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